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THE ‘LIGHTING. 


Egenerally appear to be suggestive only, the details 
| work. One would have thought that after the time 


enough experience might have been gained by the 
p technical advisers of the Commission of Sewers to 
enable them to draw up a specification, complete in, all 
i details, and upon which contractors could directly 
dess their estimates. As it is, we learn that the docu- 
ment is merely a compilation of clauses advising the 
f parties tendering as to certain matters which they must 
der in mind. They touch upon such topics as prices, 
times of lighting, alterations, interference with tele- 
& phone and telegraph wires, breaking up streets, rights 
à to supply private lighting, determination and terms of 


Hi contracts, accidents, division of profits, power of the 
© commission to acquire the undertaking, &c. There is 


F ample subject matter in all these for the contractor to 
D read, learn and inwardly digest, and then to seriously 
L consider whether the game is worth the candle. The 
à actual system of lighting and its many details is left 


do their own sweet wills, and it is to be feared that this 


p will give rise to much complexity, and occasion the 
1 City engineer great mental perturbation. 


| It is difficult to understand why some definite om 
; stractions are not given in that clause drawing atten- 


tion to disturbances between electric light, telephone, 
ul telegraph wires. Surely it would not have been 
» * difficult matter for Mr. W. H. Preece to have drawn 


up simple rules and regulations for the contractor's 
Br Suidance? The mains, too, all of which must be laid 
= underground, whether for public or private supply, 


5 may be removed at the option of the Commission, if 
pe is thought that they are dangerous to public safety. 
©. Would it not have been more to the point to have 


: Ws understand that the specifications to which oon- 
actors for lighting the three selected City districts. 
must conform are already in their hands. The clauses. 
ring to be filled in by the firms tendering for the 


which has been spent upon this particular scheme, 


“ous this question previous to placing the on- | 


ductors in position, considering that: the contracter: is 
bound to give the Commission every information us to 


proposed to employ it ? | 
The contractors will certainly have no easy time of 


it ; they have to prepare ordnance maps, in which must ae 


not only clearly be shown the proposed positions of the 
electric lamps, but also those of the existing gas jets; 
they must enter into complete technical details of the 

lamps, and also demonstrate by plan and section the 
relative intensity of their lights compared with gas; 


the positions of mains and leads are to be distinctly 


shown ; the lamps must always be in readiness for fogs, 
and ordinarily kept alight from sunset to. sunrise-;. any 


alterations in the arrangements which the Commission 


may think necessary after the erection of the plant 
must be carried out, in one case at the cost of the con- 
tractor ; the Commission is at all times empowered to 
test the mains in any manner deemed desirable ; and, 
with a multiplicity of other items, those who — 
will have enough to do. | 
The period of 21 b 
lighting allowed to the contractor, after which time he 
may be granted further licence, or the Commission 


may exercise its right to purchase. He is, however, 


allowed to continue the supply of electricity for private 
purposes, provided the contract has not been deter- 
mined for other reasons, such as inefficiency, &c. 

It seems to us that, although it is highly desirable 
that the electric light should have its chance of being 
generally introduced into the City, the specification of 
conditions for supplying the electricity are so vague 
that great confusion will inevitably result The City 
authorities should have taken the necessary si: vs to get 
out a working specification which should distinctly lay 
down a system or systems upon which the supply would 
be ensured. Contractors then would have had something 
definite upon, which to base their estimates ; now it 
will be difficult to compare either schemes or estimates. 


On the other hand, it may be that the City is an ex- 
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ceptional place, and one in which it would be difficult 
to lay down a hard-and-fast rule. We can only 
— await the result. 


Ir ts announced 1 that Mr. Charles G. Burke, a New 
York electrician, has completed a cable system where- 
by he has been enabled to work Morse over the Atlantic 
cables. An American contemporary, who makes the 
statement, adds, “of course the substitution of the 
Morse sounder for the mirror and recorder means in- 
creased speed.” We confess we do not see where the 
“of course comes in, as we were not aware that if a 
sounder is applied to a long cable it means that it can 
work at a speed exceeding that of the mirror or siphon 
recorder. The statement that the Atlantic cables 


can be worked by Morse has been made more than 


once, but we never hear that this stage has been got 
beyond. Our American friend evidently bases his 
judgment upon overhead wire experiences. 


“ ONCE more we repeat that the idea of street illumi- 
nation by means of incandescent lamps is a fallacious 
and mistaken one.” Our estimable contemporary, 
the New York Electrical Engineer, has taken this 
quotation from our columns as a peg upon which to 
hang some good advice. Do not be too positive, neigh- 
bour, says our friend ; “ American experience, as we 
have been told over and over again, is no criterion for 
England.” Nevertheless, it is a fact that yearby year 
the use of the incandescent lamp for street illumination 
has gained in popular estimation, and at least three 
of our leading companies are engaged in erecting street 
plants with highly satisfactory results; it looks to us as 
_ if the idea of incandescent street illumination, instead 
of being a ‘mistaken one,’ is fast becoming recognised 
as a very sound and satisfactory one.“ Were we resi- 


dent in America we should probably speak out in very — 


much the same manner asthe Hlectrical Engineer ; but 
being in London, with gas as low as 2s. 6d. per 1,000 
cubic feet, and at a similarly low figure all over the 
country as compared with the prices which obtain in 


the United States, we still venture to retain our 


opinion, that they have no advantage over gas, and 


that where tried they have way been found 


wanting. 


THE New York Electrical Engineer thus sums up 
the secondary battery litigation in the States :—* The 
decision of Judge Coxe is of the more signiticance, 
because it is apparent that he has very carefully and 
thoroughly considered the most important of the vast 
mass of prior patents and publications and uses, relied 
upon by the Julien Electric Company as anticipating 
the broad invention, and reaches the conclusion that 
the invention is not disclosed in any of them, and 
hence that Brush must be regarded as the first inventor 
of a secondary battery in which the active coating is 
mechanically applied to the electrode.” Judge Coxe’s 
decision was given very fully in our last issue. 


AT the last meeting of the Institution of Electrical 
Engineers, Mr. John B. Verity read a paper on “ Under- 
ground Conduits and Electrical Conductors.” It could 
scarcely be expected that much original matter would 
be found in Mr. Verity’s compilation, and the only good 
to which such a paper could possibly lead was the dis- 
cussion which afterwards took place. This was really 


the object which Mr. Verity had in view, but surely 


this could have been achieved without inflicting upon 
his listeners a wearisome description of a number of 
conduits which were mainly familiar to readers of elec- 


trical literature. In dealing with lead-covered 
the lecturer went very much over the ground which 
has already been covered by the REVIEW, and on the 
whole, Mr. Verity bears out the remarks which we have 
from time to time made. 


WHEN speaking of the manufacture and quality of 
underground conductors, Mr. Verity very justly gives 
the palm to this country ; but one would be inclined to 
think that he had been retained to write his paper in 
the interests of a well known company, whose goods 
are too well known to recommenda- 
tion. 


ALL cables for high tension currents, says Mr. Verity, 
should be well tested before leaving the factory ; “in 
other branches of engineering the engineer would not 
think of receiving his steam or hydraulic pipes with- 
out first seeing them tested to, say, over twice their 
working pressure.” Mr. Verity had evidently written 
this before reading the report of the disaster at Dept- 
ford, for, so far as the evidence is concerned, which we 
publish in our “Notes” columns, this precaution 
does not seem to have been carried out. 


Wa shall publish an abstract only of Mr. Verity’s 


paper in our next issue, for much of the matter therein 


contained has been more fully dealt with in our pages 
at various times. American experience, which the 


author largely quotes, has always received due pro- + | 


minence in the REVIEW, for we believe that much 
solid and valuable information can be obtained bys 
careful perusal of transatlantic successes and failures. 
The schemes which have had a successful termination 
might well be followed on this side, and the failures 
carry their own lesson. 


Apropos of Mr. Verity’s paper, the following extract 
from Texas Siftings will be read with amusement :— 
“ Regular meeting of the Board of Electrical Con- 
trol, Mayor Grant in the chair. 
Mayor Grant (to an officer of the electric light com- 


pany, who is summoned before the Board)—Has your 


company yet complied with the law requiring them to 
put their wires in the conduits ? 

“ Electric Light Man (innocently)—What conduits? 

_“ Mayor—The conduits laid underground to receive 

them. 7 

E. L. Man (surprised tone)—Have they been laying 
conduits ? 

Mayor (sternly) — Tou know they have. 

E. L. Man (suddenly recollecting)—Oh, yes, seems to 


me I did hear something about it last summer. 


“ Mayor—Your company has promised repeatedly to 
bury the wires. 

“KE. L. Man (with a puzzled look)—Bury what 
wires ? 

“Mayor (impatiently) — Your electric wires, of 
course, 

E. L. Man—Bury them before they are dead ? ; 

„Mayor (with rising indignation)— We'll have no 
more trifling in this matter. 

E. L. Man—I never trifle with an electric wire, 


especially when it is alive, your Honour. 


“ Mayor (consulting his notes) — Over a year ago you 
were given sixty days to put your wires underground. 
Why didn’t you do it ? 

E. L. Man (after reflecting)—I think it rained. — 

“ Mayor—Then your time was extended sixty days 
more. Why wasn’t it done then ? 

E. L. Man—Why wasn't what done? 

“ Mayor (emphasizing each word by a tap of his 
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on the table)—Why—didn’t—you—put—the— 
wires—under—ground ? 

E. L. Man—Oh, why didn’t we? Well, we didn’t 
know that they wanted to be put underground. 

Mayor (getting mad)—We’ll have no more fooling ; 
the poles must come down. 

4E. L. Man—What poles ? 

Mayor Don’t your company have poles ? 

“E, L. Man—Oh, yes. Now and then eee 
ornament than anything else. 

“ Mayor (getting ugly)—Well, if those poles are not 
down and the wires underground in thirty days I will 
know the reason why. 

“The Electric Light Man bows and saunters off, 
satisfied that there is no occasion to hurry about it.” 


THE great advantages one method of conversion of 
energy possesses over another when favoured by cir- 
cumstances is illustrated in a striking manner at the 
power station of the People’s Electric Railway of 
Scranton, Penn. At a short distance from this station, 
says Science, is an almost inexhaustible supply of 


“culm ”—the screenings of anthracite coal, which until 


recently was considered practically valueless. This 
culm, which costs little more than the expense of 
carting it to the station, is the fuel used in generating 
steam for the engine which drives the dynamos, the 
boiler furnaces being specially adapted to the econo- 
mical consumption of such fuel. As a consequence of 
this cheapness of fuel, it is claimed by the officers of 
the road, it costs less to supply the electric motive 
power necessary to operate the railway than it would 
to furnish one horse with food and attendance. When 
it is known that there are 20 cars in operation on this 
line, and that the grades are not few in number, some 
of them being steep, the enormous advantages given to 
the electric system by such exceptional favouring cir- 
cumstances are apparent at a glance. The results of 
two months’ experience on the Scranton road makes 
prominent not only the fact that the electric railway is 
a good thing in its way, but also the further fact that 


many things now looked upon as useless will eventually 
prove to be of great economic value. The culm at 


Scranton is now a marketable product of the mines. 
The extraordinary economy in working expenses, if 


nothing else, makes this a notable electric railway. 


DR. WERNER VON SIEMENS has been giving vent 
to some strong language respecting the unfortunate 
allusions of Prof. George Forbes to certain central elec- 
tric lighting stations in Europe. This is touched upon at 

dome length in our present issue, and we feel quite 
sure that Mr. Forbes will be only too ready to do any- 
thing in his power to dissipate the very unpleasant 
misunderstanding which seems now to exist between 


the Berlin and London electrical fraternities. 


__ THE American journal Science, in commenting upon 
the Northfleet Electrical Tramway, says :—“ It should 
be remembered, however, that in this country the 
system has not been uniformly successful. At Denver 
à great deal of trouble was experienced, to the detri- 
ment of electric traction in that section of the country, 
and the system ia not being rapidly introduced. The 
large number of contacts required, the possibility of 


some of them failing, the great danger of burning out 


the motors, with other possible objections, tend to make 
an unfavourable comparison with systems of greater 
simplicity.” Science probably does not know that the 

features of the Denver line do not exist at 
Northfleet. 


WITH reference to lead-covered cables, the statement 
has been again and again made that corrosion of the 
outside covering could be prevented by giving the lead 
a coat of tar; it seems to be forgotten that though a 
very thin coating of gutta-percha will insulate a wire 
perfectly, no one in his senses would think of trusting 


to such a covering, as the least scratch would render it 


useless ; in the same way, a very slight abrasion of the 
tar coating on the lead, as would be certain to occur 
when the cable is handled, would leave the lead un- 
protected, so that corrosion could set in with the usual 
resulta. 


THE following details of an electric current meter 
competition have been published by the Prefect of the 
Seine :— 

Resolved : Article 1—A competition is open to all 
inventors of electric energy meters, for application 
either to continuous currents or to periodic currents, 
under whatever form the energy may present itself. 

Article 2.—A sum of 20,000 francs will be distributed 


in prizes under the following conditions: 10,000 francs 


to the inventor who shall produce a meter giving every 
satisfaction ; five prizes of 2,000 francs to the inventors 


whose meters shall be considered the most important 
in the way of progress after the winner s. In case the 


meter shall only be applicable to one form of current 
the inventor shall only be entitled to one-half the prize. 

Article 3.—The City of Paris will reserve to itself 
the right of manufacturing for the use of its municipal 


electricity network the prize-winning meters without 
paying any dues. 


Article 4.—Particulars are at the disposal of those 


interested at the Hotel de Ville, Pablic Ways Office. 


Article 5.—The meters must be placed under u 


| sealed envelope, with notice from the 15th to the 25th 


May, at the Hôtel de Ville, at the office of the Sub- 
Director of Works. 


Article 6.—The general secretary of the Prefecture — 


and the Inspector-General of Bridges and Roads, Direc- 
tor of the Works of Paris, are charged, each of them 
as far as he is concerned, to assume the execution of 
the present resolution. 


Programme. 

Article 2.—The competitors may infer that a varia- 
tion may be brought about either by the difference of 
potential alone, the intensity alone, or by these two 
factors simultaneously, and consequently present 
ampére-hour, volt-hour, or watt-hour meters. 

Article 3.—The meters must especially be suitable 


for small consumers ; they must be capable of measur- 


ing from 20 watt-hours. 
Article 4.—For alternating currents the same condi- 


tions are required, but particular attention in the con- 
struction must be paid to watt-hour meters. 
Article 6.—The meters presented will be submitted 


to the judgment of a committee composed of nine 
members, five of whom are to be appointed by the 
Municipal Council and four by the Administration. 
The Committee will meet in the month of June. 
Article 7.—The apparatus will be submitted to com- 
parative experiment, which will bear on :—1, On the 


the proportion and exactitude of the apparatus through- 


out the scale; 2, On the energy expended in effecting 
the measures; 3, On the disturbance occasioned in the 
distribution by the employment of the meter; 4, on 
the practical value of the apparatus (simplicity, regula- 
tion, net price, &c.) 


uw à 8 à à. ae 4 
— —— — 
— — 
ves 
to 
in 
da- 
| 
| 
m 
y? 
ve . 
* | 
to | 
to 
| 
{ 
| 
| 
| 
| 


ELECTRICAL REVIEW. 


440 
THE EFFICIENCY OF METHODS OF ARTI- 
FICIAL ILLUMINATION.* 
By EDWARD L. NICHOLS, Prof. of Physics in 
Cornell University. 
(Continued from page 417.) 


The entire energy developed by the chemical re- 
actions occurring in these flames per candle-power of 
light produced were, however, about 1,400 calories in 
the case of candle and oil lamps, and 4,100 calories in 
the case of gas, so that the gross efficiency would be 


pi gees 0-3 per cent. and 0°1 per cent. © average 


o of total radiation reaching the thermopile to 


luminous radiation is about ‘2 per cent., but this ratio 
cannot be considered in the same light as that obtained 
in the case of the incandescent lamp, since a gaa or oil 
flame is in reality a column of heated vapour con 

particles of unconsumed carbon, which reaches far 
above the luminous region, sending out dark rays from 


its upper and cooler ons, which do not reach the 
face of the thermopile at all. The relation which the 
total radiation of heated column bears to the heat 


dissi by convection cannot be determined, and 
the determination of total radiation from the light- 
giving portions alone is of little value. It is only in 
the matter of gross efficiency, therefore, that we can 
institute a comparison between electric lamps and the 


older methods of illumination, and the gross efficiency — 


of the former depends upon the efficiency of production 
of electric current. Under conditions such that 10 per 
cent. of the total energy of the fuel consumed is con- 
verted into electricity—conditions which are, I believe, 
rarely attained by our present methods—the gross 
efficiency of an incandescent lamp, of which the net 
efficiency, determined by the methods which I have 
already described, is 5 per cent., would be 0°5 cent., 
a value which is five times greater than that of a lam 
burning the kind of gas used by Thomsen, and whi 
stands in the ratio of 5 :3 (or, probably, rather more 
than that) to the gross efficiency of an oil flame. These 
flames must, of necessity, vary very widely with the 
quality of the fuel consumed, and with the condition 
under which combustion is maintained. 

If we apply a similar method of computation to the 
values given by Mr. Preece in his recent address at the 
Bath meeting of the British Association for the 
Advancement of Science, f assuming that the conditions 
under which each illuminant is consumed are such that 
the temperature of the incandescent carton equals that 
which is maintained in the filament of an incandescent 
lamp at 5 watts per candle, with a net efficiency, as 
before, of 5 per cent., a set of conditions which can be 
attained in practice only in the most perfectly con- 
structed oil and gas lamps, and which are fulfilled in 


_ many of the best of our incandescent lamps of to-day, 


| Wo obtain the following results :— 


TABLE VI. 


Gross efficiency of various illuminants deduced from the values 
given by Preece. The heat equivalent of a candle is assumed 
to be 3°6 gramme calories per minute. 3 | 


Watts Gramme calories — 
per 
IMuminant. per per a 
gross L 1 
Tallo or 124 1770° 00203 
94 1340: 00268 
De, 86 1230: ‘00293 
80 1143˙ ‘00315 
V ble oil 57 815° 00442 
gas...... | 971: “00317 
Cannel gas 48 | 685 · 00521 


„4 paper read before the American Institute of Electrical 
Engineers, March 12th, 1889. 

t Preece: Address before Section A, meeting of the B.A. at 
Bath, 1888. Nature, Vol. XXXVIIL., p. 496. 


we to take as our basis the consum 


In. considering these values it should be borne in 
mind that coal gas is a fuel which has been obtained by 
the previous expenditure of considerable energy. Were 
on of coal neces. 
sary to the production of a candle-power of light 
instead of the heat of the combustion within the gy 
flame itself, the values for the efficiency of coal gas as 
an illuminant would be very considerably reduced. 

We have already seen that there are excellent 
mental grounds for the statement that the gross eff. 
ciency of the incandescent lamp is about 005, and that 
of the arc lamp about ‘01, under the assumption of the 
waste of 90 per cent. of the total energy of the fuel in 
the various leading to the production of the 
current, and that the latter figures, small as they are, 
are considerably in excess of the gross efficiency of 
candles, oil, or gas. We are in on, moreover, of 
the means of ex exactly the degree of superiority 
which the electric light over those illaminants 
in the important matter of the heating effect upon the 
surrounding atmosphere. Gas and oil flames deliver 
in the neighbourhood of 1,000 gramme calories of heat 
per minute to the room for each candle-power, of 36 
gramme calories of luminous radiation. An incandes- 
cent lamp of 5 per cent. net efficiency delivers only 72 

e calories candle-power. 3 

The net efficiency of the incandescent lamp may be 
raised somewhat by increasing the temperature of the 
carbon filament, and, indeed, it has already been some- 


what raised by the introduction of the new “3-watt” | 


lamps. These lamps have been excluded from this dis- 
cussion because we have as yet no complete data with 
reference to them, and because it seemed desirable, 
aside from that, to institute com ns between sources 
of illumination in which the degree of incandescence 
was the same, and for all of which, consequently, 
candle-power had the same —. 

When we raise the temperature of our source of light, 
however, we introduce changes, of which the methods 
thus far considered take no cognizance. 3 

In increasing the degree of incandescence, the ratio 
of luminous energy to total energy of radiation is slowly 
increased, and at the same time the relative brightness 
of the various rays which constitute the visible spec- 


trum changes. In a word, the quality of the light 


and we are confronted by important variations 
which cannot be in candle-power. 

The investigation of these changes in composition, 
upon which colour depends, involves the study of the 
visible s of the source of lightand the compari- 
son of its intensity, wave length for wave length, with 
the spectrum of some properly chosen standard. The 
instrument necessary to this work is the photo- 
meter, by means of which the s of the two lights 
to be compared are brought together in the field of view, 


. one above another, like wave lengths everywhere in the 


same vertical line. The measurements consist in bring- 
ing the two spectra to the same intensity in each of the 
regions selected for observation successively, and in 
determining the amount by which it is necessary in 


each case to reduce the intensity of the brighter. A 


variety of devices have been made use of for varying 
the brightness of the spectra, and the standards of 
comparison adopted by different observers have in- 
cluded the candle, the petroleum flame, the gas flame, 
and the incandescent p, maintained at a constant 


voltage. Thus W. H. Pickering“ obtained the necessary 
range of intensities by placing the lamp under inspet- 


tion upon a sliding carriage and varying its distance 
from the . His standard of com- 
parison was a gas e. H. C. Vogelf used as his 
standard a petroleum flame. Crova,t who brought the 


_ intensities of the two spectra to pe mr by means of 8 
device, adopted the m 


erator lamp as a stan- 
Otto Schumann, in his study of the incandes- 
cent lamp, made use of a “benzine” candle. The in- 


* W. H. Pickering, Proceedings of the American Academy of Arts 
1 A. Crovas Comptes Rendus, 87, 1878, 


[APRIL 19, 1889, 


S |. 


44412. 


FT 
| ‘ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| i= 


— 


* a 


| APRIL 19, 1889.] 


spectrum of 


ELECTRICAL REVIEW. — 441 


tervention of a revolving disc with open and closed 
the regulation of the intensity, and the 
ed to the on 0 e Yo 
— of the width of the slit itself, a device 
due to Vi t, been found to give results, 
where the range of intensities was inconsiderable. 
The methods of presenting the results of this class of 
measurement have differed as widely as the methods of 
on and ** of de 
ble wherever the are properly given 
— K the standard is known, to reduce them all 
tos common basis of comparison. When thus reduced 
these measurements are found to 
particulars, and they afford us very definite knowledge 
of the character of the light emitted by the sources of 
illumination to whlch the spectro-photometer has been 
applied. 


Fie. 7. 


Fig. 7 shows the form of the spectro-photometer 
recently used by Mr. W. S. Franklin and myself in an 

u on, an comparison of their spectra 
with that of daylight. | 

To the slit of a one prism 


spectroscope are attached 
_ aset of total reflection prisms, 7, by means of which 


rays may be introduced into the upper and lower halves 
of the slit, these rays coming vely from sources 
of illumination placed tothe right and left hand in a 
line at right angles to the axis of the collimator tube. 
The standard of illumination, which is an incandescent 
lamp, 8, maintained at 16 candles, is placed at the 
rays having been rend pus 
a condensing lens, À, pass through a of Nicol’s 
prisms, N and N’, the first of which is to eo 
and enters the pRper half of the slit. The intensity o 
lamp can be reduced at will by 
the rotation of the first Nicol, and its brightness is cal- 
culated from the angle between the planes of polarisa- 
tion of the two Nicols. To the left of the slit is 
mounted a block of magnesium carbonate, its face ver- 
tical and forming an angle of 45 degrees with the axis 
of collimation of the s pe. The rays of the 
source of light to be investigated, 8’, which is placed at 
à convenient distance, fall upon the magnesium car- 


bonate, and it is such of the diffusely reflected rays | 


from the latter as reach the total reflection prisms, and 


thus enter the lower half of the slit, which form the 


second spectrum. The object gained by the interposi- 
tion of this white surface is an important one. All 
artificial light, except that from an incandescent lamp, 
emanate from glowing materials varying greatly in 
temperature, and the spectrum obtained directly from 
the source is always that due to some particular portion 
of the luminous body under investigation, to the exclu- 

of the remainder, and differs more or less in 

from that of the source taken as a whole. 

The spectrum of rays reflected from the face of the 
Magnesium carbonate, however, contains in proper pro- 
portions the light from all portions of the source, and 
one of the chief sources of error to which spectrophoto- 
metric work is subject, is thus eliminated, 


in all essential 


means of | 


The investigations made with this instrument, which 
have been described in a paper read before the American 
Association,* included the measurement of candle 
flames, and of various petroleum and gas lamps, also of 
the limelight, the incandescent lamp under a wide 
range of conditions, of the electric arc and of daylight 

clear and by clouded sky.. The results obtained 
illustrate the precise character of those differences in 
composition to the bearing of which, upon the study of 
the efficiency of artificial illumination, I desire to call 
your attention. | 

In the first place it was found that the light of the 
eandle, and of oil and gas flames, although -subject to 
considerable fluctuations from variations of the condi- 
tion under which combustion occurs, differ but slightly 
in quality from each other and from that of incandes- 
cent lamps maintained at normal candle-power. The 
incandescent material in all is carbon, and it is a sig- 
nificant fact that the average tem of incandes- 
cence is nearly the same in all luminous flames, and 
that the highest tem until very recently at any 
rate, at which it has found practicable to maintain 
the carbon filament of the glow lamp, is very nearly 
that'at which.the same material exists under the most 
favourable conditions in oil and gas flames. Hence it 
is that the radiant energy per candle-power, as has been 
shown by Julius Thomsen, is nearly the same for all 
these flames. 

Passing to other sources of illumination, such as the 
lime light and the electric arc, we find the entire portion 
of the spectram lying beyond the yellow increasing 
more rapidly, regions of longer wave length than the 
yellow increasing less rapidly than the candle power ; 
the rate of increase growing steadily as the wave length 
diminishes from the red to the violet end of the spec- 
trum. Fig. 8 shows the results of comparisons of the 
spectra of the lime light, electric arc, and of daylight, 


Fic. 8. 


by clear and by unclouded sky, with that of an incan- 

descent lamp maintained at its normal candle-power. 
This lamp, which was chosen as a standard of com- 
* was an Edison 16 candle, 100 volt lamp. Its 
ight was precisely similar to that of a “ Board of e” 
argand gas burner, showing the same relative brilliancy 
throughout the whole of the visible spectrum. The 
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measurements were made with the photometer 


just described (see fig. 7), the light in every case falling 


apon the block of magnesium carbonate, and entering 
the slit of the 1 after reflection from the face 
of the latter. For purpose of comparison, the bright- 
ness of the standard incandescent lamp has been taken 
as unity throaghout the spectrum. If we make a dia- 
gram in which absciseæ are wave lengths, and ordinates, 
intensities, referred to that of the standard as unity, the 
curve for this lamp will be a straight horizontal line, 
with ordinate = 1. ; 

All other spectra are reduced to the same brightness 
in the region of the D line of Fraunhofer, and their 
brightness in other regions, referred to that of the cor- 
responding wave length in the spectrum of the standard, 
is shown by means of curves. | 

Observations were made in ten regionsof the spectrum, 
equidistant as to wave length, and embracing the whole 
of the visible spectrum. It will be seen by reference 
to the fig. 8 that the lime light, curve IV., is relatively 
much stronger in the violet and much weaker in the 
red than the standard. In the arc light, carve III., this 
increase of intensity toward the violet is even more 
marked, but its variation in quality from the lime light 
is by no means so great, as its exceedingly brilliant, 
bluish-white appearance to the eye would lead us to 
expect. The source of that appearance, and of the very 
high actinic value of the arc is found, however, in the 
presence of an exceedingly bright band in the extreme 
violet. Here the relative intensity of the arc light 

rises abruptly about three to 20 times that of 
the incandescent lamp. 7 
Measurements were made upon a long arc lamp with 
4-inch carbons, with 10 ampéres and 50 volts and a short 
arc lamp with a 20 ampére current. The character of 
the light was found to be almost identical excepting in 
this light band in the neigbourhood of the d line, 
which is much more prominent in the long arc lamp. 
The character of the light was found to be much the 
same at all angles below the horizontal plane. 

The only other spectrophotometric measurements of 
the electric arc with which I am acquainted, have been 
made upon the Foucault regulator, a lamp with carbons 
of small diameter. Fairly concordant determinations 
of the distribution of intensities in the spectrum of 
this lamp by W. H. Pickering,“ H. C. Vogel, f and 
Crova, 1 show that the light of this lamp is decidedly 
bluer than that of the lamps with large carbons in vogue 
at the present day; the spectrum of the former being 
about five times as rich in the violet as that of gas or oil 
flames. Mr. Nakano’s results, of which mention has 
already been made, indicate marked increase in the 
efficiency of the arc lamp, as the diameter of the carbons 
is decreased ; and since increase of efficiency arises 
from a higher average degree of incandescence, we 
should expect just such an increment in the shorter 
wave lengths as shows itself in the case of the Foucault 
regulator. 

Finally, in the case of daylight we find the intensity 
of the shorter wave lengths exceedingly great as com- 

with that of any artificial source of illumination. 
f the spectrum of daylight be brought into comparison 
with that of an incandescent lamp, and the two be 
reduced to the same intensity in the yellow, the extreme 
red of the daylight spectrum will be so dim in compari- 
son with that of the lamp as to render measure- 
ments difficult. In the violet the discrepancy will be 
just as marked, the sun’s spectrum being relatively of 
enormous brilliancy. Curve I., fig. 8, shows the result 
of such a measurement of the daylight spectrum, taken 
just after noon upon a cloudless summer day. 

Vogel has given data of a determination in which 
the preponderance in the violet was even more marked, 
the relative intensity of daylight for the region cor- 


responding to wave length, 4,260 (just beyond the d 
line), being 100 : 1 for spectra which were equally 


bright in the neighbourhood of the D line. 
Ordinarily, there is considerable absorption of the 


W. H. Pickering, J. e. + H. C. Vogel, I. e. f A. Crova, L. e. 


portion of the 


— 


blue and violet by moisture in the atmosphere, and « 
measurement of daylight under a densely clouded sky 
gave Curve II. Even under these conditions, with the 
violst reduced to about one-tenth of the value which it 

in clear weather, daylight is very much blues 
than any artificial light. The light emitted by burning 
magnesium approaches more nearly to it than any other, 
being, according to Pickering, considerably stronger 
throughout the blae and violet than the light from the 
Foucault arc lamp. Its colour, however, is not re. 
inforced by a violet band like that in the spectrum of 
the electric arc, a region which by its extraordinary 
— has marked influence upon the colour of the 

ight. 

These variations depend upon temperature primarily 
and they may be studied to the best advantage in the 
spectrum of the incandescent lamp. The radiating 
surface of such a lamp is at a nearly constant tem- 
perature throughout, and it may be given a very con- 
siderable range in the matter of incandescence, invol 
variations in colour and total intensity, which are under 
complete control. * 

An Edison lamp, similar to that which had been used 
as a standard in our previous measurements, was sub- 
jected to photometric analysis by Mr. Franklin 


and myself, at 4 candles, 10 candles, 16 candles, 22 


candles and 28 candles, successively. The results 
obtained are shown in fig. 9. | 


Fie. 9. 


The spectrum of the lamp at 16 candles is taken as 


of unit brightness throughout, and the other curves 
show the amount of light of each wave length emitted 
by the lamp in the above-mentioned states of incan- 
descence. Intensities, in every case, are referred to the 


light of corresponding wave length, given by the same 


lamp at 16 candles, as unity. 

At the red end of the spectrum the intensity increases 
more slowly than candle-power, at the violet end more 
rapidly. ‘There exists an intermediate wave length, for 
which the brightness is proportional to the candle- 
power. The vertical line in the d shows the 
m for which this holds true, & 
point in the yellow at wave length 6,000. 

If we suppose the same measurements executed upon 
a set of lamps in every res similar to the one in 
question, excepting that their radiating surfaces are of 
such size that they give 16 candles, as indicated by the 
Bunsen photometer when the degree of incandescence 
corresponds respectively to that at which the lamp 
actually measured emitted at 4, 10, 16, 22 and 28 candles, 
there would result a set of curves of the same gen 
character as those in fig. 12. At wave length 6,000, 
these curves would have a common value, and they 
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would serve to indicate both the quantity and quality 
of the variation of the carbon filament, as a function 
of the incandescence, candle-power remaining constant. 
The form of these curves is shown in fig. 10. They 

us data for discussion of the, candle as a 


Fre. 10. 


standard of illumination which could, not be obtained 
in any other way. They show the relative distribu- 
tion of energy in 28 of five lamps, which, 
according to the indications of the Bunsen photometer, 
are of equal brightness, but which differ both in the 

uality and in the total energy of their luminous radia- 
don. Their efficiency expressed in terms of the candle- 
power produced per watt expressed in the lamp, rises 
rapidly as the incandescence increases. For lamps of 
the type upon which these measurements were made, 
for instance, the relative efficiency referred in each case 


to that of the lamp, the incandescence of which corres- 


ponds to that of an Edison lamp at 16 candles, is given 


in the column headed TROT in Table VIL. 
_ TABLE VII. 
Relative relerred to that of à 1¢ 

ent to thas of an Edison 

Candlepower, Luminous radiation. 

4 candles ‘894 ‘211 

“729 632 

́ 1°000 1:000 
1˙218 1°368 


If, however, we retain as the measure of efficiency, 


luminous radiation 
the ratio, total radiation We can deduce. from 


these curves value coinciding with those reached by the 
method of the thermopile and alum cell. To this end 
we must know the above-mentioned ratio for some 1 
candle-power and the number of watts necessary to the 
production of each state of incandescence for which the 
computation is to be made. 

The relative efficiency can then be calculated from 


the areas inclosed by the respective curves. Were the 


candle-power proportional to the energy of luminous 

radiation, the values thus obtained would be identical 

With the relative efficiency determined from the rela- 

_ tion of candle-power to watts. The relative or 
thus computed (see Table VII.) does not coincide wi 

. that obtained from the ratio of watts to candle-power, 


however, for the reason that the various rays which 
make up the visible m do not enter into the 
production of candle-power in pro on to their 
energy. The most important wave lengths, so far as 
light-giving 8 is concerned, are those which form 
the yellow of the spectrum, and the relative luminosity 
falls off rapidly both toward the red and the violet. 
The longer wave lengths have, however, much more 


influence ~ candle-power than the more refrangible 


rays, as will be seen by an inspection of the curves, 
the relative falling off of the red end of the spectrum 
being compensated by larger and accessions in 
the blue and violet as the state of incandescence 
increases. 

Luminosity is the factor which we must take into 
account in seeking a complete expression for the 


efficiency of any source of illumination, and the 


method to be pursued in the determination of the 


luminosity must depend upon the use to which the 


light is to beapplied. If we estimate light by its power 
of bringing out tho colours of natural objects, the value 
which we place upon the blue and violet rays must 
be very different from that which would be ascribed to 


them if we consider merely its power of illumination 


as applied to black and white. In a 


icture gallery, 
for instance, or upon the stage, the 


ue of an illu- 


minant increases with the temperature of the incan- 


descent material, out of all proportion to the candle- 
power, whereas candle-power affords an excellent 
measure of the light to be used in a room. 

A number of determinations of the luminosity. of 


artificial light have been made. In the earliest of these 


by Vierordt,“ the amount of white light which may be 


mixed with each colour of the spectrum, without pro- 


ducing an 1 ohange of tint, was taken as the 
measure of the luminosity of that colour. The result 


is shown graphically in fig. 11. The curve indicates 


11. 


the light-giving power of each wave length, estimated 


in the above manner. The source of light experimented 
upon was a petroleum flame. The vertical line indicates 
the region of the spectrum within which—according to 
the measurements of the quality of light of the incan- 
descent lamp already described—the increase in the 
brightness of the spectrum is proportional to tlie candle- 
power. This region corresponds very nearly with that 
of maximum luminosity of the m. 

The luminosity of the blue and violet rays is so very 
small that in the production of ca the 
influence of the very rapid growth of this end of the 
spectrum with il temperature of the lamp is 
scarcely appreciable. If we estimate the light-giving 
value of the different portions of the s by means 
of the facility with which we can distinguish black 
characters upon a white ground, the importance of the 
more refrangible rays is still farther diminished. Thus 
Macé de Lepinay and Nicati 1 have shown that if yellow 


and blue light, estimated to be of equal brightness by - 


photometric means, are of such intensity that one can 


clearly distinguish a printed page when illuminated by 


the yellow, the same page will be entirely illegible 


* C. Vierordt, Annalen der Physik und Chemie, Bd. 187, p. 200. 
+ Macé de Lepinay and W. Nicati, Journal de Physique, second 
line, T. 2, p. 75, 1883. 
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when the blue light alone falls upon it. These observers 
conclude, in that “the mere di ng of 
is due objects almost exclusively to the illumination 
produced the less refrangible half of the normal 
ee ;” 60 that at equal brilliancy the superiority 
of yellow sources of light (luminous gas flames, incan- 
descent lamps) 
of the electric arc) is incontestable.” ‘The only real 
advantage,” they add, “upon the side of the light from 
the electric arc is when one desires to rehabilitate 
objects more nearly in the hues which they present in 
the light of day.” The single advantage is one which 
it is impossible to take due account of, numerically, in 
an estimate of the efficiency of artificial illumination. 


over sources richer in blue rays (light 


It is nevertheless a most im t factor in determin- 
ing the adaptability of a light to nearly all the purposes 
of every-day life. 


Otto Schumann, * to whom we owe a most exhaustive 
study of the light of the incandescent lamp, has deter- 
mined the luminosity of several types of such lamps at 
various stages of incandescence. His results, in so far 
as mt Af“ to a 16-candle Edison lamp, are given in 


TABLE VIII. 
Luminosity of an Edison lamp at various stages of incandescence, 
according to Otto Schumann. 

Laminosity of various regions of the spectrum. 
656. 615. 387 487. | 404 

oes | sers | see | 118 | «ee |... | soe | oes | on 
678 90°4 els 1°68 6°06 30°35 1°05 0°20 
IE 
86°4 406 17°14 9022 | 10438 400 088 
944 | 1159 | 1067 697 | 2005 | 1650 | 1801 175 
I have made these values of Schumann’s the basis of 
a set of curves, by means of which the variation in 
— with total energy in watts, is exhibited (see 
fig. 12). It will be seen that the position of the maxi- 


Fie. 13. 


mum moves slightly towards the violet as the brightness 
of the lamp increases. This tendency is very slight 
within the range of temperatures reached by the incan- 
descent lamp. In the arc light we should find the dis- 
placement most marked, but in the case of sunlight, in 


which, as we have seen, the shorter wave lengths are in 


Ba. 6, p. 294, 


such prepon the movement of the maximum ig 
inconsiderable. The curves shown in fig. 13 are taken 
from the investigation by Crova, who has d 


the distribution of luminosities in the spectrum of sun. | 


light and of the flame of a petroleum lamp. The maxi. 
mum in sunlight is at À = 582, that of the petroleum 
A = 592. Nearly all sources of illumination will be 
found to have a maximum lying between these two 
‘wave | | 


Fre. 18. 


A comparison of the total luminosity of the incandes. 
candescent lamp with its candle-power shows that the 


former increases with the en of the lamp more 
rapidly than the latter, although the discrepancy is not 
so marked as in the comparison of efficiency of candle- 
power with that of luminous radiation. The following 
table, obtained by the summation of the luminosity 


curves, shows the relation between candle-power and - 


total luminosity, in the case of the lamp studied by 


| TABLE IX. 
Candle-power and total luminosity of the incandescent lamp. 
Watts. Candle-power. Total luminosity. 
54°6 eco eco eee 411 
61°3 eco , eee eco 6°31 
688 =... 10-12 sas 10.20 
72˙9 12˙05⁵5 12°58 
86°4 18°80 20°64 
106°7 31°60 36°80 
118°6 41°44 . 49°77 
124°7 50°16 ° 60°85 
136°4 64˙15 


Plainly, then, candle- power does not afford a measure 


either of the light-giving energy or of the luminosity 
When used in the com- 
n of sources which differ in temperature, the in- 


of a source of illumination. 


cations of the eg teed always yield us relatively 
too low a value for the intensity of the lamp of higher 
incandescence. In the case of candles versus gas, or of 
either of these in comparison with the incandescent 
lamp at normal temperature, the error is not important, 
but between the candle and the “16-candle” lamp 


maintained at 50 candle-power, the disorepancy amounts 


to 10 per cent. For the electric arc the ratio of candle- 


power to total luminosity is very nearly 4: 5, and in 


the case of daylight it is about 4 : 6. 
In arc light photometry, candle-power is already a 
well-nigh meaningless term. Would it not be well to 


- abandon it altogether in favour of some standard 


affording us an expression for the luminosity of radia- 
tion ? So faras the incandescent lamp is concerned, 


light-giving power is a perfectly definite function of the 


temperature and of the area of the radiating 


We are, unfortunately, not in position at the pre | 
sent day to measure the temperature of an incandescent 


filament, but the time will undoubtedly come when the 
relation between the temperature and the quality of the 
light emitted by glowing carbon will be definitely 
known. We may, indeed, look forward to the develop- 
ment of some optical method for the measurement 
of the temperature of incandescence which shall 
be as easily performed as our present method of 
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determining candle- power, and which shall admit 
of a much higher degree of precision. The comparison 
of lamps, the tem res of which are the same, will 
then reduce itself to a question of radiating surface. 
Total luminosity and total energy of luminous radiation, 
per unit of surface, together with net and gross effi- 

ciency; may then be expressed, in so far as incandes- 
cent carbon is our source of illumination, as functions 
of the temperature alone, and the performance of any 
lamp may be defined in terms which admit of no 


uncertainty. 


UNDERGROUND CONDUCTORS FOR ELEC- 
TRIC INSTALLATIONS. 


PROF. FORBES AND DR. WERNER VON SIEMENS. 


A PAPER recently read by Prof. Forbes before the 
Institution of Electrical Engineers has given no small 
offence in Berlin, and has elicited from Dr. Werner von 
Siemens a warm reply. Prof. Forbes unfortunately 
said in his paper that he had been surprised at finding 
at the Berlin central station, which was arranged in a 
very systematic and effective manner, exclusively 
German work and certainly, at least, nothing American. 
Dr. von Siemens commenting on this passage says that 
“Mr. Forbes and his countrymen wil] have to become 
accustomed to the thought that the days are over when 


English technical skill exclusively ruled the world, 


and that on the other side of the sea there can now be 
found admirable technical constructions.” 

It seems to us that Dr. von Siemens is here rath 
astray. Prof. Forbes ex 
absence of American, not of English mechanical ability. 
He thus fully admitted, what every child has become 
accustomed to, that Britain has now no monopoly of engi- 


neering ability. Forbes had expressed no surprise at. 


the absence of British workmanship in the Berlin in- 
stallation. Again, in the discussion which followed, 
Dr. von Siemens, returning to the subject said, The 
English are rather accustomed to indulge in hard and 
sharp criticism of foreign performances, as if there 
were not on the other side of the Channel people 
capable of great things.” 8 

t seems on the contrary to many persons that we, 
in Britain, are too much accustomed to under value 
everything of native origin and to give foreigners every 
advantage. 

But coming to more definite matters, the distinguished 
Berlin electrician protests against the opinion expressed 
by Prof. Forbes on the imperfect durability of cables laid 
in lead pipes armed with iron. These, on the alleged 


authority of Messrs. Rathenau and Datterer, he pro- 


nounced serviceable for terms of three years, but at the 
end of that time liable to general corrosion. Dr. Siemens 
urges that an electrician of such eminence ought not 
to have passed so condemnatory a judgment without a 
close and careful examination of the system. He 
further denies the alleged facts, maintaining that the 
Munich cable net constructed on this system, and which 
is now in the fifth year of its existence, is still in a 
erviceable condition. The portion of the Berlin net, 
51.700 metres in length, which was laid down 3} years 
ago, has so far undergone no change, as has been 
ascertained on. digging down to the cables in about 40 
places. In the portions laid down in 1886 and 1887, four 
defective places have occurred in consequence of acci- 


dents, but they have been rectified, and since that time, 


as Director Rathenau bas testified, no further complaints 
have arisen. Two of the four faults had been caused 
by the blow of a pick. He cites the fact that in earth 
free from organic matter lead may remain undestroyed 
for thousands of years, as is proved by the remains of 
Roman waterworks. He admits the necessity of pre- 


serving the lead pipes from contact with soils contain- 


organic matter. This cannot be effected by bedding 
lime or cement which themselves have an injurious 
action. The lead is therefore coated first with asphalt, 


his surprise at the 


_ nitely ascertained. 


then with jute saturated with asphalt—asbestos being 
still better—finally with a double spiral of sheet iron. 
Dr. von Siemens admits the porosity of lead com 
into piping at a heat close upon its melting point. Such 
res allow moisture to penetrate to the cable. But he 
succeeding in moulding cold lead into pipes by the 
application of an enormous pressure, thus avoiding the 
porosity observed. At points where there is danger of 


mechanical injury, the cables should be covered with 


lates of iron or stone, or laid in channels of masonry 
lied with sand. 

Towards the close of his paper Dr. von Siemens 
further said :—“I believe, gentlemen, that we can and 
this m the 
our ts strenuously, an su ore 
reckless, and ungrounded Fram espns À present. He 
hopes that the Institution of Electrical Engineers will 
not refuse the reproduction of his memoir in their 


organ. 
In the discussion which ensued doubts were raised 
whether Prof. Forbes and Director Rathenau have 
rightly understood each other, and whether the former 
may not have gone away with a wrong impression. : 
This view was suggested by Privy Councillor Bensen 
and Director O. von Miller, who seemed reluctant to 
impute to a man like Prof. Forbes any conscious and 
intentional misrepresentation. A hope was expressed 
that certain expressions in the begi of the paper 
might be toned down, and it was recommended t 
before the discourse was printed the exact language 
used by Director Rathenau in his communication to 
Prof. Forbes should be ascertained. Both these con- 
2828 suggestions were declined by Dr. Werner von 
emens. 

In reply to the former he contended that the strong 
language of Prof. Forbes demanded an equally strong 
reply, and adding that the latter had received at the 
Society of Electrical Engineers criticism no less in- 
cisive than what the speaker had just brought forward. 
If 80, we may ask what is the ground for the charge 
insinuated of English injustice to foreign merit)? 

Dr. von Siemens further said that he had waited in 
the hope of explanations for four weeks. He had 
spoken according to his convictions, and must beg that 
his memoir might be printed exactly as delivered. 
Still, he admitted very distinctly the existence of a 
misunderstanding. 

As regards the practically important point, the dura- 
tion of lead cables, Director von Miller pointed out 


that the circumstances at Munich were extremely 


favourable for their duration. The lead cables, coated 


with sheet iron, were covered with.sand and protected 


with layers of bricks in a subsoil of coarse gravel. 
Excavations are scarcely ever undertaken in the streets 
concerned, and no mains run along the cable. In 
Berlin, also, the sandy character of the sub-soil is espe- 
cially favourable.. The speaker mentioned one case 
where a short circuit had occurred between the lead 
and the copper, though the iron coating showed no 
marks of injury. In three cases the lead cable and its 
coating were melted gene in ‘such a.manner that 
the original cause of the mischief could not be defi- 
It has been suggested that an 
electrolytic action may have been set up between the 
lead and the iron in consequence of the introduction of 
organic acids; but the presence of organic matters in 
the soil, which Dr. von Siemens had declared injurious, — 
may have destroyed the lead and the iron. In Munich 
the lead cables were rapidly destroyed at a corner 
where certain organic acids were to be met with, and 
that the lead cables were rapidly destroyed near gas- 
works and hospitals. 

He suggested that the wires might be laid in a 
channel filled with the well-known Monier- mass, and 
of about 25 centimetres square. The cost of such an 
arrangement would be from 20 to 40 per cent. less than 
that of leaden pipes armed with sheet iron. | 

W. von Siemens doubted that an unfavourable soil 
could set up corrosion in asphalted cables, in the 
absence of some flaw or injury in the casing. If such 
a defect is present the results will be much more serious 
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ee than in one of pure 
sand. 

Against the proposal to lay the wires in channels he 
urged that this arrangement would be difficult in towns 
with narrow, crooked streets, where the available space 
is much engaged for other p In such cases it 


would be necessary to employ a two-fold system cables 


in the narrow streets and wires in channels in the broad 
ones. A further disadvantage of the channels would 
be that in case of an inundation or the rupture of a 
water main they might become filled with water. 


A SYNTHETIC STUDY OF DYNAMO 
MACHINES. 


(Continued from page 381.) 


VI.—ARMATURES IN PRACTICE—(continued). 


de core — — — À 
ving consequently the greater dimension o 

cross-section perpendicular to the shaft, instead of 

parallel to it as in the machine last described. When 


constructed in this way the magnets lie in a circle, with 


their poles arranged alternately on each side of the 
disc, as was shown in fig. 59 (page 698, Vol. XXIII.). 
In the latest form of this alternator the armature core 
is made by winding on a cast iron supporting ring a 
thin ribbon of soft wrought iron, the adjacent layers 
being separated one from the other by paper. The ring 
side frames which constitute the yokes of the magnets 
are of cast iron, the magnet cores being of wrought 
iron with pole shoes of rectangalar shape tapered on the 
inside as shown in fig. 86. In the fig., N, 8, N, are the 
magnets, D, a part of the armature core and A, B,C 
armature coils. The rectangular form of pole piece is 
adopted in order to obtain on the sides of the disc the 
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largest gery ratio between the area of the pole and 
the apr of the magnets, and 80 reduce the waste field, 
while the tapering inwards is employed for the same 
reason. There are as many armature coils as there are 
opposite pairs of 
netic circuit is divided, or for each pole there are two 
magnet cores instead of one, as in the last example. 
We may, therefore, conclude that in this type a greater 
amount of wire will be required on the magnets—first, 
because the added peripheries of the two cores have a 
greater length than the periphery of one double the 
area ; secondly, because in machines with divided mag- 
netic circuits the waste field is generally increased. 
The product of the magnetising current and length of 
wire will be greater than in the previous machine, but 
the actual increase will depend on the relative sizes 
and shapes of the cores in each. 

In this machine the active parts of the conductors 
are on the sides of the disc, and it will be observed from 
fig. 86 that they cover rather more than one-half the cir- 
cumference of the armature measured on the pitch line 
of the magnets. The coils are connected up as in the last 
machine (fig. 84), and the same remarks apply as regards 
the relative activity of different portions of the coils. 
The equation for the E.M.F. is the same, but N is now 


= 


magnets. In this machine the mag- 


the number of lines entering the armature from each 


pair of poles facing on its opposite sides. To get a true 


value for the E.M.F., the expression must be multiplied 
by some coefficient, as in the former case, the value of 
which—always less than 1—depends on the width of 
the coil and the distribution of the field. 

The armature of an early Zipernowsky alternator is 
the next to claim our attention. Here the armature 
ring was made of soft iron wire, as in the Gramme 
machine (fig. 83), the field magnets being arranged 
radially inside, and of alternate polarity. But the coils, 
instead of being wound over the exterior and through 


the interior of the ring so as to embrace its cross-section, 
were of flat rectangular form, and merely laid side 


side on its interior surface, as shown at A, B, C, fig. 87. 


The number of coils on the ring was equal to the 


number of magnets, and the diagram in fig. 88 shows 


the way in which the coils were connected in series 
with each other. 
Recently this machine has been improved in some of 


its details by English makers, who have built the arma- 


Fig. 88. 


ture ring of segmental plates of thin soft iron, se 


from each other by paper or other suitable material. 


The flat coils, A (fig. 91), are of insulated copper tape, 
wound upon a core of wood, B, having rounded ends. 
These are placed on the inner side of the ring, as in fig. 


| 
À 


| 
C | 
© 
| 


Fie. 91. 


87, being kept in position by wooden stri ps, C (ig. a 


screwed to the outer frame of the dynamo. The 
bution of the field in this machine is as shown in fig. 
92, where Ni, Si, Na, 82, are radial magnets, presenting 
alternately N and 8 poles to the armature ring, R, R, 

a, b, is one of the coils. The width of the magnets is 
abont half rr the outside width of the eoil 
being about equal to the pitch. The wood core, upon 
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which the coil is wound, has a width equal to half the 

teh, or, in other words, there is an opening in the 
middle of the coil corresponding to the width of the 
magnet. When the magnets are in the position 
_ shown in fig. 92, the E.M.F. in the coil is nought, 
it being the position of reversal. It will be seen 


\ — — 
RS 
A 
— 
Fia. 92. 
that owing to the of the field every convo- 


lution of the coil does not enclose all the lines of 
force from Ni. The E. M. F. will be, therefore, some- 


thing less than that which would be given on the 


assumption that each convolution was equally active ; 
that is, we have, as in the former case, to multiply N, 
the number of lines from each pole by a coefficient 
depending on the spread of the field. Assume for the 
moment that all the lines from N, pass through the coil, 
and that the magnets move in the direction of the 
arrow. ‘While moving from the position shown to one 
in which 8, is in front of the coil, evidently all the 
wires at à have cut N lines from Si, and all the wires 
at a, N lines from NI. At this point there will be a 
reversal, and on moving from here to a position where 
N, is in front of the coil a similar number of lines will 
be cut, the cycle being now complete. Each wire cute, 
then, 2 N. or each convolution 4 N lines per cycle, and 
the E. M. F. in volts is: | 


where the letters have the same signification as in 


previous expressions. 


Fig. 93. 


Another machine, having flat coils laid on the surface 
of the armature, is the Westinghouse alternator. The 
armature, in this case, rotates while the field magnets 
are arranged radially on an outside ring, as shown in 

93. The poles presented to the armature are of 
alternate polarity, and the namber of armature coils 
Corresponds to the number of poles. The armature 
core is built up of thin iron discs, separated by paper, 
there being several large holes through the interior of 

core thus formed to provide for efficient internal 
Ventilation. The coils are of flat shape with rounded 


ends, as in the former example, but these ends are bent 


downwards over the end plates of the armature core, as 


shown in fig. 93, and secured in that 
width of the magnets is about 45 of 
inside width of the coils being about ‘27 of. the pitch, 
and the outside width equal to the pitch. The open- 
ings in the coils are filled with insulated 

whole being secured by circumferential binding bands. 
Owing to the openings in the coils of this machine 
being less than the width of the magnet (about 6 of 
the width), the inside convolutions enclose at the posi- 
tion of reversal a less proportion of the lines emanating 
from the magnet than in the former machine, and the 


tion. e 


coefficient by which the UT ET given above has to 
be multiplied to get the E. 


F. has, therefore, a less 
value. 


It may be instructive to institute, as far as our pro- 
gress up to the present justifies it, some com n 


between these different types of e have 
considered :— 
1, A ring armature having the ring enveloped by the 


coils and the magnets radially outside. 


arranged 
2. A disc armature having the disc enveloped by the. 


coils and the magnets arranged on each side. 

3. A ring armature having the coils laid on its 
— surface and the magnets arranged radially 
inside. 

4, A ring or drum armature having the coils lying 


on its exterior surface and the magnets arranged 


radially outside. 


Suppose we have a machine of the first kind having | 
an armature core of given diameter and cross section 


and a certain number of magnets. A section through 
the armature and field of this machine is represented 
in fig. 94, aA being the armature core, M one of the 
magnets and R the yoke ring. The cross section of 
R, of M, and of A are the same which would mean, if the 
yoke ring is of cast iron and the magnets of wrought, 
that the induction in the former per centimetre is half 
that in the latter, and that the useful induction in the 
armature core is also half that in the magnet. The 
length of the armature core is five times its thickness, 
which is a very usual pro 
length of the wire on each convolution on the arma- 
ture, also on each convolution of the magnet = 12, 


being two lengths along the core of 5 and two across the 


we have to construct a 


ends of 1. Now, sup 
nd and of the same output. 


machine of the second 


- If the speed, diameter of armature, and number of 


poles are to be similar, the induction 
the armature core will be as before. 


uired through 
here will be 


the same number of lines entering the armature, but 


| E. 1 
Fra. 95. 


Fid. 94. 


now they will enter at two sides instead of one. Let 


us assume that for the new machine we adopt the cross 


section shown in fig. 95. Here the radial depth is 


equal to half the length of A and the width equal to 
twice the thickness of A. Since the area of M,, M, 
added are equal to M, the waste field may not be much 


greater than before. Obviously the length of wire in 


each convolution on the armature has been reduced 
from 12 to 9 and the length of the wire on the mag- 
nets increased from 12 to 14. We say the waste field 
may not be much greater, but it will certainly be 
increased because the magnets are closer together 


at tneir inside edges for an armature of the 


same mean diameter. To reduce it as much as 


eir pitch, the 


pieces, the 


portion. We will call the 


— —— äĩ —-‘: 
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possible it is usual to taper the sides of the magnets 
as in fig. 82, page 292. But another point has to be 
considered. 6 

armature core of the same cross section, reduced its 
periphery, and if the length of the wire wound on the 
armature were the only thing to be considered this 
would be a decided advantage. But this is not the 
only thing. We have in the armatures of alternating 
current machines a considerable amount of energy 
expended in reversing the magnetism and in generating 
eddy currents, both of which sources of waste we shall 
have to consider hereafter. This energy takes ulti- 
mately the form of heat, and to keep the temperature 
sufficiently low a certain radiating surface must be 
given, proportional to the amount of energy ex- 
pended per second. Now, in the disc armature the 
rate of producing heat will be the same as in the ring, 
since it depends on the induction per centimetre— 
though not proportional to it—on the weight and on 


the number of dig vod second. But the radiating 
u 


surface having been ced, if the induction remains 
the same the temperature will rise. To keep it down 
to that of the ring armature either the induction must 


de diminished or the radiating surface increased. In 


either case a greater weight of wire is required both 
for the armature and the magnets, and this leads us 
finally to the conclusion that the second machine is, all 
things considered, somewhat inferior to the first one. 


(To be continued.) 


ELECTRIC LIGHT PROVISIONAL ORDERS. 


Boann or TRADE Inquiry. 


(Continued from page 423.) 


Ar the Westminster Town Hall, the Board of Trade enquiry 
respecting the many applications for Provisional Orders for 
powers to light the metropolis in whole or part was continued last 
week before Major Marinprn, C. B., assisted by Captain CARDEw. 

The "ee respecting the application of the Metropolitan 
Electric Light Company was continued from Monday. The 
agreement entered into by the Metropolitan Electric Lig t Com- 
pany with the Strand district local authorities, menti by Mr. 
C 


laremont, the manager of the company, was already read by Mr. 


Cripps, the counsel for the company (with whom was Mr. 
Lyttelton), and it was shown that it varied somewhat in particu- 
lars from the Provisional Order asked for. ! 

Mr. Bonnor-Mavrice, of the firm of Bircham and Company, 
rolicitors to the Metropolitan Electric Light Company, was called 


to give information with respect to the details of the agreement, 
an 


in answer to questions he stated that the Strand Board of 
Works freedom in make fresh 
arrangements if the com were not to carry out hting to 
the satisfaction of the public, ne 
Mr. Mouton, O. C., opened the case on behalf of the Chelsea 
Electric Supply Company, the Electrical Power Storage Company 
and the United Telephone Company, observing that he represented 
the latter company in uence of the turn which the enquiry 
had taken since it began. He said that his clients’ interests only 
came into conflict with the other electric lighting companies in so 
far as the question of area was concerned. Referring to the Act of 
1882, Mr. Moulton was of opinion that it was very seriously 
injured by the overweeniny importance which was given to certain 
political considerations as to the position of local authorities, 
which had the. effect of giving undertakers no well-founded ground 
to expect a fair commercial return for their capital. That, how- 
ever, was altered by the Act of 1888, and the Legislature had very 
wisely left the Board of Trade to deal with the matter and to say. 
where there was a public desire for electric lighting, what was the 


fairest form of that special legislation which would limit and 


define the powers of the undertakers in each case. The case of 
his clients was that the Provisional Order of 1883 was the right one, 
as it gave ever-handed justice to the local authorities and to the 
288 . The Chelsea company was the only company that was 
bold enough to obtain and try to carry out an order under the Act 
of 1882. Now the contest was practically between the two classes 
of orders—one wanted to adhere practically to the policy of the 
Board of Trade in 1883, and the other wanted to throw over that 
policy. That substantially represented the difference between the 


direct and the alternating systems of electric lighting. The direct 


tem was the cheapest and most convenient. It was the best for 

e consumer, as it could very easily be made regular, and it was 
the one that was furthest removed from danger of extinction. 
Undoubtedly the transformer system was of advantage in dealing 
with a straggling supply, but the most important question for the 


have in fig. 95, while keeping the 


The witness expressed his opinion ; 
underground mains with a pressure of 1,000 volts had not been 


21, 700. He had had personal expe 
but his e 


n 


system 
a large area, and if they obtained those powers, then 
would want to supply only places where could 81 


n way they would practically bave a ‘ 
would, — be an absolute 8 the ‘= 


order. He stood by that order; and his clients wanted to 
piece of the area fairly to themselves, in order that they 
work it with the direct supply. They were willing to 

burden of electric lighting in places where it was not very 


: 


À 
ze 


to 
leaving the other companies only the skim milk. As to 
cost, there was no ree wor | in which the cost of uction was 
intimately connected with the amplitude of d. 
lighting in small quantities was a most expensive luxury, and 


as the d was large could n 


ve one company the monopoly of a large area would not be 
ficial to the public. After alluding to the competition which 


d so reduce the 
plying that page He concluded 
su system was not only 
ments of the public, but that it was more econowical, 
that, therefore, the Provisional Order they sought should be 


granted. 
Mr. R. Crompton was then examined by Mr. Mouzrox. 
He had given much time to the subject of electric 
places. at Vienna designed was arranged for 
supply of from 13,000 to 14,000 lights. At Kensington Station, 
at which he had been at work, there was a plant which would 
supply about 5,200 lamps; it had been increased to that from 
about 300 * The system gave absolute security to 
the public and to the engineers in charge of the installation. 
central station at Vienna supplied two of the largest theatres in 
the world. The authorities there, in consequence of the terrible 
accident at the Ring Theatre, were more anxious about the safety 
of theatres than anywhere in the world. But the evidence gained 
as the result of the experience from the use of the electric light 
by the storage system was such that all other systems of light 
had been dispensed with, and there had not been a light go out at 
either of the theatres since the system was started about two 
years ago. The witness was then examined as to the details of 
the direct and transformer systems, and said that with regard to 
the former there was a possibility of considerable danger owing to 
— — some of the joints which would be necessary in the 
g mains. No one could state what would happen from 
such leakage. There might be a momentary rush of current and 
a disturbance discharging and scattering copper about much the 
same as was experienced from a me charge of accumulators. 
at the difficulties in regard to 


cost of 
that the direct 


satisfactorily dealt with. e weak link in the. chain of electric 
light circuits was the joints, and the weakness inc in corres- 
pondence with the increase in the number of the joints. The con- 
nection in the low tensiou main could be safely effected while the 
current was on. 

In answer to Mr. PEMBER, the witness that for scattered 
districts the transformer system was a valuable one, but he said 
he had always held that for London the concentrated nature of the 
lines and the peculiar hours of lighting were such as to render it 

for the direct system to be used. In regard to the 
number of generating stations in comparatively small areas, he 
agreed that the Motor Company's system was the best; and that 
tie best generating unit was about 200 horse-power. There would 


be no difficulty with careful management in reference to noise, 


smoke, and vibration under this system. The cost per mile of 
distributing mains on the low-pressure system was from £900 to 
rience of the battery system, 
rience of the transformer * was only second- 


hand. He his condemnation of the latter system on the fact 


that it had only been worked successfully with overhead wires, 
and he believed the difficulty of underground wires would be very 


great. The houses near a generating station reaped the benefit of 
their position in a better light, and that was a fact which applied 
to all systems, and particularly to a low-tension system. In the 
system to which he gave the preference the batteries were not 
used for storage, but for regulating purposes, except in the event 
of sudden breakdown. 1 

Cross-examined by Mr. Hewitt, on, behalf of the Kensington 
Vestry, Mr. Crompton said there were six companies originally 
competing in Kensington, but these had since been reduced to 
four. If there were to be open competition a subway would have 
to be put down to accommodate these companies, and he did not 
think that would be practicable. 


In re-examination, the witness said he had taken great pains to 


find authentic cases where alternating systems were worked with 


‘the dynamos in parallel, but he had never been able to discover 


that the qu was practised anywhere. If it had been 41 
cable he believed the system would have been largely adopted. 


It was not possible to pump into a network from different points, 


and the mains must be supplied from the generating station from 
one machine. In a network the fact of feeding from many points 
diminished the size of the mains required for distribution. The 
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candle power lamps. The batteries were wo 
distinct halves. Each half was charged in series from the genera- 
ting station. While the c w to one half, the 


as proceeding 
other half was su g what ht be required, and that 
process was fun the halves had — fully charged, 


8 
8 
F 


d all be connected, and the company could at y 
time have a system of direct supply at the time of maximum 
demand. If the demand was larger than the present means of 


, and had a generating station 

the direct supply, coupled with the use of storage batteries, 
was by far the best system for house-to-house supply. It was no 
more costly than the transformer system, and in regard 
quality of supply it was much better. By it, it was * to 
work t at maximum efficiency with a full load. e system 
was lutely reliable, safe, and economical, while as to actual 
loss the transformer and the batte 


generating station and three distribu 
ith these batteries the Chelsea ge — cm 4 could wor 
seven hours a day at the full discharging rate wi t recharging. 

Yesterday, when the enquiry was resumed, Mr. J. K. SHoo.L- 
BRED was called on be the Chelsea Company, and said he 
was carrying out at the present time installations for central 
station lighting for the Corporation of Bradford. This was essen- 
tially a house-to-house supply. He had considered the trans- 
former and the direct supply systems, and he placed both systems 
before the Corporation. It was decided to have the direct-current 
low-pressure system, because it supplied not only lighting, but 
ponte and facilities Sor storage. The cost for the generating plant 
was slightly in favour of the transformer system. 

In cross-examination, the witness said that before to 
the Bradford authorities his experience was limited to the direct 
system. The maximum supply from these machines would be 
pay: en ae they had fixed 115 volts as the pressure for the 
y in the town. 

I W. H. Knieut, an American electrical expert, and at pr 
way pany, said the ormer system yed a m- 
tricts; and it was very often put in places where there was no 
gassupply. It had never been adopted in places where a direct 
supply was ordinarily used. It was used in suburban and out-of- 
the-way districts and in small towns. A the faults of the 
system were its unreliability, the dan burning out the 
transformer, lack of economy, and the irregularity of the 
light. About 50 per cent. efficiency was obtained, but it 


was quite possible to work a transformer up to 95 per cent. 


The system was safe enough with 1,000 volts, if proper pre- 
cautions were taken, and if the primary circuit were properly 
guarded with safety devices. The pri circuit, however, was 
always a us one, and a friend of his was paralysed, and 
by now probably dead, through getting a shock from a thousand- 
volts alternating main. He got his hands on two terminals on the 
switch, and if he had not been dragged away would have been 
killed at once. As it was the flesh was burnt off his hands, and 
be was . Safety consisted in maintaining a perfect insu- 
lation of the primary from the secondary circuit, but that was not 
always obtained, and the primary very often got into the secondary 
circuit. He had heard the proposed scheme of the London Elec- 
tric Supply Company, and that they intended to have underground 
mains. his opinion, the joining of these mains would be a 
source of weakness. The mains of the jointing systems in America 
were principally overhead. It was extremely difficult to make a 
t underground, even when the current was off. He had never 
wn it done when the current was on. In America it had been 
found to be impossible to get any efficiency with alternating 
motors, and oe were gen y found to be exceedingly inefficient. 
The Thomson-Houston Company, which did the largest business 
in America, had had sad experience in this respect. Alternate 
in parallel had not been successfully worked in America, 
ough this has been known to be a desideratum. Dynamos had 
been thrown into parallel, but had not been kept there. It was 
not possible, with independent machines, to carry out that system 
80 as to work a network from many feeding points. He had heard 
that there were underground mains from the Grosvenor ( 
working efficiently at a voltage of 2,400. The pressure in the 
merican mains was 1,000 volts, and that was considered safe, but 
the Americans were rather more reckless than English people. 
There certainly was danger, which was not diminished by the 
system eee fitted with fuses. The burning-outof transfor- 
mers was generally due to a slight—and generally infinitesimal— 
cage. He had seen them burn out. Where there was irregu- 
larity in the light there were separate transformers to the different 


distri 
itself, because the light had to compete with a 
sale of which had greatly 
. Gas was not an effective tor 
reasons. For one thing it was 
cost 108. a thousand cubic feet. The direct system 
with accumulators was used in large towns in 
isadvan of the alternating system, com- 


station, instead storage batteries at su 
stations. The latter eliminated the chances of break 


end, and if there were no leaks 
half an awpére going up and down the wires, and that 
meant that the Post Office 


: 
+: 


electric t would ever compete with gas in regard to price, 
sithough be believed the mazimum price of gas would soon come 
down. gas. 


A very great change was ing over the sale of 
Mr. 7.0. oo of te engineers of the Chelan 
* e mu ce 
electric light, and a com he was connected with had 
hundreds of mains for 
in laying mains of any sort in London, and said it was, in many 
cases, absolutely im ble to lay under the f 
— in them 


city of supplying 13 storage stations, each with 2,000 ten 


er lamps. 
General 


pp 
experience of underground lines for the electrical service 
the importunce of systems of distribu 


He warml tested against the competition 
several as — in one small district. 
The inquiry was again adjourned. 


Major F. A. Magni, C. M. d., R. E., as Inspector of the Board 
of Trade, on | | 
Cheln Electricity Su, divisional —— 

icity Supply ion, an engineer 
for the East and South of England—including London—under 
the Postmaster-General from 1870 to 1879, was examined by Mr. 
Gorpon, and spoke of the difficulty of laying of mains for electric 
light in one conduit. the process of drawing for 
abrasion would be caused; the cables would become and 
stick together; and the whole of the cables would have to be 
drawn in order to r only one cable. The Board of Trade 
only proposed to take concurrent orders in the event of certain 
obligations not being fulfilled, and by exorbitant prices being 


ly in con- 
nection with the distribution of electricity for lighting = 


charged. 
The Witness said he had not seen the letter which the Board of 


Trade had addressed to the London er ge | Council. He had 
chosen the Chelsea district as the field 
Chelsea Company, because he lived there and beli that there 
the light was required. The Chelsea Company desired to show 
what they could do before asking for powers to extend their area. 
At one time he was a strong advocate of overhead wires, but when 
he found that the wires were so thick he had abandoned them. 
He had had more to do with overhead wires than anyone in the 
room; and he knew that the opinion had been given that in 
certain cases overhead wires were absolutely illegal. In 1885 he 
went to Egypt, and in consequence, the opera 
— were suspended. Under the Act of 1882 there was 
culty in raising capital for electric lighting companies, 
consequence of the clause limiting the time for the operations 
of such companies.—The Witness was cross-examined at con- 
siderable length into the relative merits of the Chelsea and other 
electric lighting companies. 
Major WresBeEr continued that the Chelsea Com 


y proposed 
to have 12 or 13 stations, in order to supply 26,000 lights. But 


There was 


tions of the Chelsea 


— ͤ—ũ—Iy 
Mr. Jauzs SWINBURNE, a pu engineer, examined by Mr. 
R. 8. Wright, the several co in one 
Mr. — — * e and 
Storage Company, , e ven mu to the 
ali of storage batteries. The company had erected batteries 
distributing apparatus in the Chelsea district, and had one 
fally equi „ one in process of equipment, and a third one 
hich had just been obtained. They could now supply 2,000 10- 
Th 1 stage the 
e some , an advan over the 
. direst system in distributing over long distances, but t had the 
= 
e 
mains. Sto was not practically ible with the alternating 
— The Les in the — was 18 material when 
supply, it wos pees use an auxiliary, which would not effect ey were put into each house, because the ormers must be 
any substan change in what had been already done. The . large enough to run nearly the whole number of lamps, and when 
commenced to erect in the Chelsea district about six r eee e 
of the day, was a n 
He there might be difficulties in regard 
Ligh telephone com 
would be disturbed if there were 
Storage Company were going to supply batteries for the Chelsea ; | 
| 
| 
were also v t, and if two or three electric light companies 
were empowered to go down a road he should be very sorry to be 
the second or the third — The proposal of the Metro- 
politan Company to lay a number of mains through one pipe was, | 
in his 77 a great mistake. 
Mr. J. S. Rawonrn, the of the 
American Brush Light Corporation, that his company 
erected a station at Chelsea, which would have the ultimate — 4 
candle- 
EBBER said he was the director of the 
years” 
of the 
| wn to | 
— 
| 
| 
| 
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the output could be considerably increased without increasing the 
number of stations. The total cost for the 13 stations, including 
generating plant, would be £30,000. A number of the inhabitants 
of Chelsea were anxious to be served with electric light by one of 
the three com which were competing, and an influential 
petition was by them. They were not particular as to 
which company supplied the light, so long as they it satisfac- 
torily from one of them. The maximum number of hours during 
which light would be required in the shortest of days in the year 
would be from five to six in some cases from seven to eight 


City. He had —in fact, exceptional— 
the wires for the Postal Telegraph Depart- 


( appeared for the of St. 
George’s, Hanover Square), witness said that the St. 8 
eir consent to the proposed Order of the 


Chelsea Company. The refusal was based on the ground that the 


to select only the best parts of the parish. 
Another o i ts of 
a 


1 


purchase the Electric Lighting Company in 21 
there were several com companies down 
in one conduit. Such a 
ies as to repairs, 
would be a great deal of trouble with the v in con- 
la f the tubes by the Chelsea Company 

a to prevent the probability of danger 
weight of steam rollers. They would be laid in a good 
foundation, so that the re would not cause a strain sufficient 


2 
Bo 5 
F 


age 
Major Mann, in answer to Mr. Hewitt with regard to the 
insertion of clauses in the i orders, said that the ques- 
was one to be settled by consul- 
tation with the Board of Trade. The inquiry ty the Board of 
Trade was really one more to deal with the question of the 


or 
Re-examined by Mr. Mouton, O. C., Witness said that the un- 


difficulty. If they got their provisional order the undertakers 
would be ready to promptly carry out the order. 


n, his clients proposed to take the whole of the parish 
> have a generating station so that there would be one com- 
e installation. With regard to the area of St. Martin’s-in-the 

Ide, and the Strand, the vestry did not oppose them, and the 
terms of the order were extremely favourable to the inhabitants of 
the parish. Every single street of the compulsory area would be 
included. They were, however, by the Duke of Bedford, 
did not think that that request for epecial exemption required an, 

an 
attention on his part. 4 
Mr. J. Invina CourTENAY, managing director of the Electric 
Storage Company, was then examined in support of the case of 


that company. | 
(To be continued.) 
FOLKESTONE TO BE LIGHTED BY 
ELECTRICITY. | 


For upwards of ten years a scheme for lighting this fashionable 
watering place by electricity has been mooted, but until the 
present time nothing of a very definite character has been arrived 
ut. Last week a special meeting of the Town Council was held 
for the purpose of considering the matter, and, after an extremely 

discussion, it was decided to enter into a provisional contract 
with Messrs. Crompton, electrical engineers, Chelmsford, to light 
the western division of the town for five years. This is a result 
which, as might have been expected, has been accepted as highly 
satisfactory on all hands. According to the statistics submitted 
it appears that the present cost of lighting that portion of the 
town by gasis £1,034 33., with 4,312 candle-power, whilst the 


ost to light the same area by electricity will be £1,032, with 


51,600 candle-power, so that the light, although a trifle cheaper, 
is far superior to the present system. Messrs. Crompton have 
guaranteed the efficiency of their arc light under very heavy 
penalties, for it is stipulated in their agreement that, should any 
of their lights fail, asum of £62 each should be forfeited, the 
actual 2 charged for each lamp being 224. Although the 
scheme has the council and has been practically signed and 
sealed by them, there still remains a difficulty with the local gas 


5 


com . Their with the corporation does not expire 
until July 1890, and unless they are willing to allow the agreement 
to be cancelled, with a fair amount of compensation, Messrs, 
Cro n’s contract will either have to be delayed, or will become 
give way, but the comm hold a meeting 
directors daring the week ” 
. that as soon as 
Folkestone is lighted—possibly before—that 


ver will entertain 
a similar scheme. We are somewhat -that Folkestone 
has not moved in this direction long before, for modern im 


ments of such a nature are essentially to keep a : 
watering place well to the front. Tt is still pr Bn 


to find that just a mere handful of local magnates, with nothing 
but party interest, behind them, should have delayed the matter 
as long as they have. : : 


STORAGE BATTERY PATENTS. 


el 
“ The 
Tue following reaches us just as we go to „ and therefore 
too late for our — columns. So far as the extracts 2 
go they do not seem to en to any degree the credit which t, 5 
was given to Faure in our last issue. It will be seen from our get 
leaderettes that an American contemporary does not wholly agree discove: 
with Mr. Courtenay :— disting: 
“In your last issue you invite comparison between the report this wa 
of the recent decision given by Judge Coxe in the United States It is ho 
Courts in the suit of the E cal Accumulator Company of © a secon 
America (which holds the E. P. 8. group of patents) versus the neither 
Julien Electric Company, and the remarks made by the chairman applied 
and Mr. Sellon at the meeting of the Electrical Power Storage wise.’ 
9 on the 10th instant. bably, : 
“From the tenor also of a leaderette in the same issue some to he w 
of your readers may infer that Judge Coxe’a decision is in favour of does no 
the Julien Company, and that they and others are now free to in- “ Aft 
fringe the Faure patent. though 
‘ I would wish to point out that your correspondent has fur- describ 
nished you with a much abbreviated version of the judgment in wholly 
uestion, which, in its full text, is some four times the length of his own 
the report given. Of the abbreviation of so much matter no com- 
plaint din is only fair to call attention 
to the fact that whilst your correspondent in his summary con- 
veys the impression that it is complete in itself, he contrives to 
omit every line of the original which tells in favour of the Faure 
patent, or which indicates the strong views held by the Judge as 
to its originality and importance. 
‘ Your correspondent’s partisanship may be inferred from his 
uncalled for and untrue preliminary remark ‘that the judgment 
must be regarded as a serious blow to the plaintiffs,’ whereas they 
have not only established all they — — and care about, but are 
now placed incontestably in the position of being able to put under ONE 
injunction the Julien Companÿ and every other inf manu- be Ed 
facturer of accumulators in the States. sence 
‘ I cannot venture to su that you should print so lengthy 
a judgment in extenso, but I would ask the favour of your insertion cere 
of the annexed extracts, which will correct the impression that subse 
may exist that the summary given was a full report. benef 
‘ The sustained claim of the Faure patent absolutely B por | he ca 
the position as to the application by mechanical means of active i 
material to the plates, and to characterise it as ‘narrow and grap 
restricted when it covers the whole practical field of work, and that] 
the only successful means known of attaining the desired end, is of a c 
as absurd as it is unjust. As well say that the Edison patent, they 
upon which the United ee Company are maintaining their their 
gigantic monopoly, is valueless to them because only one short ti 
claim of a dozen words remains out of a mass of some 30 volu- on! 
minous claims in the original specification, whereas by the decision mach 
of the — me — wee instrument can be made without in- inter 
| ing that solitary claim. 
‘ How much nt ye or is the case of the Faure t, of which appli 
the only essential claim is completely sustained, without any § pec 
_ doubtful or strained interpretation of terms or meanings. tryin 
„With regard to the asserted priority of Mr. Brush, the J Th 
himself says :— It is not, however, contended for Brush that will 
applied the active layer to any of his electrodes in the form of a displ 
paint, paste, or cement ’—and it is a matter of common knowledge à 
throughout the States that his attempts to make batteries other- | sect 
wise resulted most disastrously to himself and his sub-companies, disp! 
the batteries proving complete failures, and having to be entirely | com 
„% ELECTRICAL POWER STORAGE Company, LIMITED. secti 
J. Irvine Courtenay, Managing Director.” elect 
Extraccs Frow Junge Coxe’s Decision. 2 
“An electrode for a secondary battery with the active layer elect 
lied in this form has many undoubted advantages over an tele 
electrode otherwise coated. It can be applied more evenly, it all k 
more readily adheres to the support, it does not shift its position, geth 
it ‘ will also pack more closely and readily, and make an adherent the 
layer from which air can be thoroughly excluded, so that uniform 81 | 
contact with the plate and throughout the mass of applied mate- nc 
rial is secured,’ and, finally, a greater and less expensive storage strid 
ity aan be obtained.” prac 


“There can be little question, upon this proof, that Faure made 


— 


bis 
« Sir 
battery 
tive 
e elec 0 
Cross- examined by Mr. Grirritus (represen the City), ings act 
witness said in the years 1870, 1871, and 1872 he bad had con- the ch 
siderable 1 of tel h wire mains in the *r 
streets of ‘To — 
difficulty in la accru 
ment. 2 
stantial 
the whole f ak He preferred districting tc competition, as he 
thought that one company, if given a specitic area to serve, would 
In reply to Mr. Hewitt (South Kensington), witness stated 
that he was in favour in the case of 7 of the | 
© pipes. He eard, Of course, Of water pipes 
having to support their own weight in consequence of the ground 
was before the Act of 1888. Since that Act there had been no 
oon = = case on behalf of the 
Electrical to light gor said 
proposed e parish addington, an e district 
| of St. Martin’s-in-the-Fields, in the Strand. In the case of 
| 
| 
| 
| 


19, 1889.) 


bis discovery as early as August, 1878. Scientific people at once 
— he ve step taken, and to him was accorded the 
of an inven of ex merit.” 


battery prio very 
provement it, so great as to prod al apparatus 
practical cork instead mo int and — 


ve by im em in the battery and passing 
4 charging current through them.’ 

Prof. Barker, the expert witness for the defendants, says :— 
Mr. Faure was y in my judgment, all the credit which 
produ e 


, It was this that the scientific world as a t 
discovery t merit and importance. it wee this that the 
distinguished Scotch electrician regarded as ‘ marvellous.’ And 
this was the result of Faure’s ius. No one antici him. 


applied by ‘ galvanic action or chemical other 
ver 


THE BIRMINGHAM ELECTRICAL 
EXHIBITION. 


ONE of the great curiosities of the exhibition will 
be Edison’s phonograph. It is hoped to secure the pre- 
sence of the famous inventor himself at the opening 
ceremony, or should that prove impossible, on some 
subsequent date convenient to him. In any case the 
benefit of Mr. Edison’s patronage will be enjoyed, as if 
he cannot attend in person he has promised to “ phono- 
graph over a few words for the opening function, so 
that people on this side of the Atlantic with something 
of a desire to hear the famous inventor's voice will, if 
they happen to be present at the inauguration, have 
their wish gratified. Another novelty of the exhibi- 
tion will be the working of the whole of the moving 
machinery in tbe building by electricity, and great 
interest is certain to be evinced in such a practical 
application of the new motor to industrial machinery, 
— nd by manufacturers who may be thinking of 
g it. 

The electrical section, it goes almost without saying, 
will afford scope for an interesting and attractive 
display. The exhibits will be grouped in three 
sections. One of them will consist of a complete 
display of electric lighting upon all known systems and 
combinations, and of all systems of electric transmis- 
sion of power. This should prove a highly interesting 
section to those who feel any deep concern in the local 
electric lighting question. Another section will 
embrace dynamos. arc and incandescent lamps, switches, 
electroliers, motors, &.; and the third, telegraph and 
telephone apparatus, phonographs, electric bells, and 
all kinds of electric machinery and appliances. Alto- 
gether there should be a vastly interesting display of 
the fruits of a science said to be yet in its infancy. 
Since the Paris and Crystal Palace Exhibitions rapid 
strides have been made in electricity as regards its 
practical application, all which improvements, it is 
understood, will be shown in the section. 


must be sent in by 


it, but this restriction was subseq 
Consul Burrell, of Port Said, in a report to the Foreign | 
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NOTES. 


Electric Lighting at Fort-Augustus.—The incandes- 
cent electric light, with the most recent improvements 
and appliances for regulating both engine and accumu- 
lators, was installed last week in the Benedictine Ab 
and School at Fort-Augustus, on the Caledonian C 
and will, doubtless, prove a source of curiosity and 
attraction to the many tourists who pass along this 
favourite route. A short preliminary run was made on 
Thursday, April 11th—the Right Rev. the Lord Abbot's 
feast—when the Provost of Inverness, Sir Henry 
Macandrew, and other leading mien were present. 
There are in the study hall of the school 24 lights, 
representing in the aggregate a power of 400 candles. 
The work has been conducted under the direction of 
Mr. Neville, of Wellingore, near Grantham. | 


Tenders for Galatz.—A despatch has been 
received at the Foreign Office from Her Majesty's 
Consul-General at Galatz, reporting that the munici- 
pality of that town are prepared to receive tenders for 
the lighting of the town either by gas or electric light, 
and that the specifications of their requirements can be 
seen at the Municipal Offices at Galatz. The tenders 


Government securities. Applications in respect of this 
matter should be made in French or German. RES 


The Electric Light in the Suez Cunal.— When the 


electric light was first used for night navigation on the 
Saez Canal, mail steamers only were allowed to employ 
uently removed. 


Office, states that in 1888 there were 1,611 steamers 
which navigated the canal with electric light, as com- 
pe with only 395 in the previous year. The increase 

constant, for the figures rose from 86 in January, 1888, 
to 178 in December, as will be seen from the following 


Months. Electric Light. 
January... 86 
February... 12 99 
oon 15 119 
A eco 19 128 
ay ose eee 19 139 
June 25 116 
July — 27 135 
August ee 35 140 
September . . 45 140 
ber 49 167 
November 63 173 
73 eee 178 
Total 395 1,611 


The shortest time by a steamer with the electric light 
for night navigation was 14 hours 55 minutes in 1888, 


as compared with 15 hours 5 minutes in the previous 


year. 
Cross between Electric Light and Telephone 


Wires, — On Thursday last the subscribers to the 


Chatham Telephone Company were considerably 
startled and alarmed by the continual ringing of the 
bells connected with the telephones. It was found 
impossible to stop the ringing and other noises 
which came from the instruments, and on an enquiry 
being made it was found that in altering one of 
the telephone wires it had been placed slightly in 
contact with the electric light wires, and this caused the 
unusual disturbances. | 


A Big Thing in Telephonic Euterprise.—A Franco- 
Russian company been formed to establish com- 


munication between Berlin, Moscow, Warsaw and St. 


Petersburg. 


The Telephone at Helensburg Hospital. — The 


National Telephone Company have intimated to the 
Commissioners of Helensburgh their readiness to con- 
nect the hospital with the offices of the Sanitary 
Inspector, free of cost. | | 1 a 


: ay 25th, O. S. (June 6th), and must 
is be accompanied by a deposit of 25,000 francs in cash or 
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«Sir William Thomson says :—‘ I RA ne Plants seconc | 
tive SCICLLLLIC ILSLEUIDEL AICE 11112 Jeconc DAT TC! was. 
.. . I consider the novelty of Faure’s invention to be the ap- 
N of the oxide of lead to the lead before 7 | 
SPP a layer 4 
to e battery, over that due or producing su 
the same result the method of — — And 
— ction in most, 1 not all, cases over an elec- 
trode electrolytically coated.’ „ä — 
“The part of + invention r to Faure 
is an electrode in a secondary battery consisting of a support 
coated with an insoluble layer of active material in the form of a 
It is honestly his. What he did not invent was an e e ir 
a secondary battery coated with a soluble layer of active materis 
neither did he invent an electrode on which the active material | 
bably, and some of them certainly. What he is not fairly entitled 
to he wishes to give up, and keep what is certainly his own. He 
does not seek to broaden his patent, but greatly to restrict it.” 
“ After giving the subject the most careful consideration, it is 
thought t Faure was the originator of the invention just 1 
described, and that it would be unjust to him to declare the patent | 
wholly void, if he is willing to restrict it to what is lawfully | 
his own.“ | 
| 
| 
| 
| | 
| 
| 
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Long Distance Telephony.—An interesting long- 
distance telephone experiment is about to be tried 
namely, the installation of the telephone between 
London and Paris. The idea emanated with M. Coulon, 
director of the French Posts and Telegraphs, who talked 
the matter over with the Post Office officials the last 
time he was in England, bis overtures on the subject 
having been well received by the English engineers. 
The study of an operation of this importance, however, 
is of great delicacy. Specialists see certain difficulties 
which will have to be overcome before the project can 
succeed. An engineer has been designated by M. 
Conlon to commence the study of this new telephonic 
communication and give an account of the conditions 
under which it can be established. We hope shortly 


to lay fuller particulars of this scheme before our 


readers. 


King in Telephones.—At a recent meeting of the 
Telephone Company of Ireland, the chairman, in a 
pessing reference to Mr. J. B. Morgan, of the United 

elephone Company, described him as “the king in 
telephones.” Quite so, says the Financial News, 
King Log. 


The Telephone and the State in France.—The French 
Committee appointed to examine the project relative 
to the telephones has chosen M. Bernier as its president 
and M. Gecrges Cochery as its secretary. The com- 
mittee have heard the various opinions expressed in 
the different offices, and from this it appears that its 
members are unanimously in favour of the Govern- 
ment project, two members alone reserving their assent 
on a few points. The committee has decided to hear 
M. Tizard, Minister of Commerce, and M. Coulon, 
Director-General of Posts and Telegraphs. 


The Anglo-French Telegraph Cables.—A decree Las 
just been issued ordering the carrying out of the agree- 
ment arrived at between France and England. By the 
terms of the agreement, the two Governments will 
either purchase the five following cables :—Calais- 
Dover, Boulogne- Folkestone, Dieppe- Beach Head, 
Havre-Beachy Head, and Puori-Jersey, or, if those 
cables be not purchased, proceed to purchase and lay 
down new four-conductor cables in a sufficient number 
to assure, under the best possible conditions, the tele- 
graphic relations between the two countries. The con- 
ditions and mode of purchase of the said cables or the 
substitution of others, as well as the conditions and 
arrangements for the laying and working of the cables, 
will form the subject of a special convention between 
this country and the French Administration on the 
basis of a co-proprietorship of the cables and an equal 


division between the two countries of the expenses of 


the laying down and working. 


Telegraph Extension in France.— The French Tele- 


graph Administration proposes to join Paris and the 
suburbs by an electric network, which is to be more 
important and developed. The first telegraph lines to 


be constructed with that object in view will be those 


from the Porte of Courcelles to Lavallois-Perret and 
from the Porte of Maillot to Puteaux (Quai National). 
This is to be carried out without the usual legal for- 
malities, and already details of the lines in question 
have been addressed to the municipalities interested. 


The Society of Telegraph Engineers and Electricians. 
—The next ordinary general meeting will be on 
Thursday, April 25th, 1889, when a paper On Light- 


| e ” will be read by Prof. Oliver Lodge, 


Overhead Wires in New Vork. — The Mayor of New 
Vork has ordered, a Reuter's telegram says, the removal 
of the overhead telegraph wires and the poles support- 
ing them along Broadway, from Fourteenth to Thirty- 
fourth Street. The work of removal was to commence 
on April 16th. A later telegram of the 17th inst. says 
that, owing to the removal of the said wires, Madison 


and Union Squares, and the immediate vicinity, were 
left in darkness, 


French Phonograph -Experiments.—M. Bertrand 
just announced to the French Academy of Scien 
that M. Mercadier had succeeded in the experiment 
already successfully accomplished by Mr. Edison in 
America, and which consists in repeating by a phono. 
graph the words emitted by the aid of a telephone, 

Long Underground Cable.—A long-distance under. 
ground telegraph cable is said to be about to be laid 
between Washington and Boston, Mass., by the Spaulding 
Telegraph Company. General Manager John G. King sub- 
mitted a form of application to the commissioners for 
the necessary permits to enter the capitol with the 
cables. His letter states that Washington, Baltimore, 
Wilmington, Philadelphia, New York, Boston, and 
other cities will be connected, and they will be given 
much more constant, uninterrupted, and chea 
service than is possible by overhead wires. The 
will be laid in a 6-inch cast iron pipe, laid one foot 
below the surface of the ground, and will contain from 
75 to 150 copper wires, each insulated. 


The Fatal Explosion at the Electric Supply Works 
at Deptford.—On Saturday afternoon an enquiry was 
held at Deptford by the West Kent coroner with 
to the death of Joseph Selway, who was killed by the 
bursting of a boiler pipe at the London Electric Supply 
Corporation’s premises at Deptford. Evidence as tothe 
identification and the death of the man in the hospital 
having been given, Mr. Stephen, the resident engineer 
to the corporation, stated that the engine, the steam pipe 
of which burst, was of 1,500 horse-power, and was sup- 
22 by Messrs. Hick, Hargreaves & Co., of Bolton. 

ts erection was not quite completed. On Tuesday last 
Major Marindin, with Captain Cardew and Mr. Ferranti, 
inspected the works. One engine ran for about 40 
minutes. Subsequently witness went to show some 
gentlemen round the place, and when returning he 
heard a sound of rushing steam. The place became s0 
full of steam that nothing could be distinguished; but 
as soon as it was cleared away he went towards the 
basement, where he saw a fitter named Atherton was 
being carried up. Witness then went towards the 
deceased, who was being picked up out of a square hole 
about 28 feet from where he had been standing. 
Another man named Sharrocks was also very seriously 
injured. Witness produced a copper pipe which had 
burst. It was 5 feet long, 9 inches in diameter, and 
about 4 inch thick, and witness’s theory was that the 


explosion was caused through a bad joint in the brazing 


of the copper bend, perhaps assisted by water in the 
steam pipe. He could now see two places where the 
pipe was defective, but a fortnight ago there was 
nothing to show any defect. Mr. Donald Urquhart, 
foreman engineer, said that Sharrocks had instructions. 
to start the engine as soon as he thought everything was 


ready. Witness went to the boiler to put some water 


in, and he then hearda rushing noise, followed by two 
sharp snaps. Witness then ran and shut off the steam. 
The coroner said the action of the witness was very 
creditable, and probably saved the lives of all the others 
present on the works. Witness (continuing) said he 
now saw two defects in the copper pipe. At one of the 
defects the pipe began torend. Witness did not believe 
the pipe had been properly tested. If a proper test had 
been applied it was probable the defects would have 
been discovered. The pipe was not tested in its bent 
state. At this stage of the proceedings the enquiry was 

adjourned with the object of securing the evidence of 

the injured men. | 


Melbourne Exhibition. —Messrs. Felten & Guilleaume 
bave obtained a first-class order of merit, with special 
mention, in the electrical department of the Centennial 
International Exbibition at Melbourne. 


Honours for a Telegraph Superintendent. — The 
Queen has appointed Mr. Rayner Childe Barker, Assis- 
tant Superintendent of the Telegraph Department of 
the Government of India, to be a Companion of the 
Order of the Indian Empire. 


—é— 

| 

| | 
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Personal.—We are requested by Mr. J. Slater Lewis 
to state that he has resigned the managing rer 
of the Telegraph Manufacturing Company, and that all 
correspondence intended for him should be addressed 
to his private house at Helsby, near Warrington. ; 


The Elieson Sale.—The patents, ane ge and effects 
of the Elieson Electric Company, Limited, were offered 
for sale on Wednesday by Messrs. Wheatley Kirk, 
Price and Goulty, but no bid being made for lot 1 or 
9, the auctioneer withdrew. 7 


City Commission of Sewers.—At the instance of the 


committee it was resolved that the officers of the Com- 


mission should be assisted by counsel and by Mr. 
Preece, F.R.S., of the General Post Office, in the electric 
light enquiry now being made by the Board of Trade. 


F Promotion in the Postal Telegraph Department.— 
Mr. Herbert Joyce, Assistant Secretary at the Post Office, 
has, it is announced, been appointed Third Secretary 
in place of the late Mr. C. H. B. Patey. The Assistant 
Secretaryship has been filled by the promotion of Mr. 


J. C. Lamb, who will have complete secretarial control 


of the Telegraphs Department. 


Edinbu Mathematical Society.—The monthly 
meeting of this Society was held last Friday in the 
Edinburgh Institution, Mr. A. Y. Fraser, vice-presi- 
dent, in the chair. Papers by Messrs. Charles Chree 
and R. E. Allardice were read, and Messrs. A. Y. Fraser, 
J. T. Morrison, and W. Wallace discussed the. question 


of laboratory work in electricity for large classes. 


International Novelties Exhibition What is 


announced as the only exhibition in London, 1889, is 
to be held in the Great Central Hall, Holborn, opening 


on the 29th of May. The main object will be to place 
on view the latest inventions and the leading novelties 
and improvements produced in every branch of manu- 
facture at home and abroad, and the committee promise 
to use great care to admit only such exhibits as are of 
the most recent and improved design. Class 4 will 
be devoted to exhibits relating to electricity and its 
applications. The manager of the exhibition is Mr. 
Vincent Riordan, F. S.A. 


The Government as Electrical Engineers.— The 
manufacturing Government departments already pre- 
vent a good deal of work falling into private hande, 
without any corresponding benefit to the public purse, 
and a new departure is now being made at Portsmouth 
Dockyard. It is announced that dynamos are about to 
be constructed there for some of the vessels in the 
Royal Navy. This means a loss to some of our 
dynamo makers, and it is exceedingly doubtful whether 
the machines to be turned out will be either more 
efficient or cheaper than could be obtained from a 
private firm. 


NEW COMPANIES REGISTERED. 


Fireless Eugine Company, Limited.—Capital £50,000 
in £10 shares. Objects:—To carry on business as 


mechanical and electrical engineers, machinists, iron- : 


founders, &c. To acquire the letters patent No. 7,946, 
dated 15th June, 1886, granted to Patrick Jay McMahon 
for improvements in method of utilising ammoniacal 
gas as a motive power, and also No. 10,897, dated 9th 


August, 1887, granted to Alfred Julius Boult for im- 


provements in or relating to ammoniacal gas generators, 
motors or cars; to construct hydraulic, electric or 
other works. Signatories (with one share each): J. 
Holden, *J. Crighton, *R. Crighton, G. C. Peel, J. T. 
Ford Bishop, M. Peel, all of Manchester: Wm. Druyff, 
7, Goldhurst Road, South Hampstead. The signatories 
denoted by an asterisk are the first directors : qualifica- 
tion, £1,000 in shares or stock. The company in general 
meeting will determine remuneration. Registered 9th 
inst. by Waterlow Brothers and Layton. Registered 
office, 1, Booth Street, Manchester. 


tricity. Signa 


British Tanning Company, Limited, — Capital 
£70,000 in £1 shares. Objects To acquire and 
work the letters nt No. 9,515, dated 5th July, 1887 
granted to Eugéne Worms Jean Balé for an improv 
process and apparatus for tanning by the aid of elec- 
tories (with one share each): H. Hodge, 
17 and 18, Basinghall Street; S. Hoyes, 23, St. Swithin’s 
Lane; D. C. Lee, Thame, Oxon; H. Henry, 4, Comber- 
ton Road, Upper Clapton; R. M. Rands, 46, Queen 
Victoria Street; S. G. Pailthorpe, 1, Courthorpe Road, 
7 1 ; W. R. F. Sweny, 52, Queen Anne Street, 
W. e signatories are to appoint the first directors ; 
) pape £250 in the capital. Remuneration, 

800 per annum, and in addition 5 per cent. upon the 
net profits of each year in which the dividend is 10 per 
cent. or upwards. R 
Holland and Adkin, 46, Queen Victoria 


OFFICIAL RETURNS OF ELECTRICAL — 
COMPANIES. | 


Sudworth and Company, Limited.—The registrar of 
Joint Stock Companies has received notice that on the 


18th of February a meeting of the shareholders in this 


company was held, at which an account was given 


showing the manner in which the winding up of the 


company has been conducted and its property disposed 
of. The company was registered September 14th, 1887, 
to take over the business of electrical engineers, carried 
on at Falcon Works, Bentham Road, South Hackney, 
by Messrs. Sudworth and Falkenstein. The nominal 
capital was £5,000 divided into 2,031 preferred and 275 
deferred shares of £1 each. 2,000 shares were issued 
as fully paid, and £306 was received in payment of 
calla on the remaining shares. A meeting was held last 
Aagust when it was resolved to wind up, it having 
been proved that by reason of its liabilities the com- 
pany could not continue its business. ° 


Railway Automatic Electric Ligh 
Limited.—An agreement of 7th ult. between Dixon 
Hy. Davies, of Leeds, John Tourtel, of 281, Uxbridge 
Road, of the first part, and James Ernest Spagnoletti, 
and Joseph Crookes, of Uxbridge Road, of the second 


part, W. H. England, of Leeds, of the third part, and 


this company of the fourth part, confirms the provi- 
sional agreement of February 14th, whereby the com- 
pany purchase an invention for effecting by insertion 
of a coin in certain apparatus, the production of electric 
light for a certain time, the consideration being £350 
cash, and £5,000 in fully paid shares. Registered office, 


__ 5, South Parade, Leeds. 
Dixon & Corbett & R. S. Newall and Company, 


Limited (Telegraph, telephone and electric light 
cable manufacturers, &c.).—An agreement of the Ilth 
January cites that Mr. Isaac Morgan of Dumfries Place, 
Cardiff, has agreed to transfer to the company a mort- 
gage he holds on certain leasehold property at Cardiff, 
in the occupation of the company, in consideration ur 
£500 payable by the allotment to him of 50 fully paid 
5 per cent. preference shares of £10 each. 


Akester Electro-Motor and Accumulator Company, 
Limited.—The annual return of this company made up 
to the 2nd inst. was filed on the 9ch iust. The nominal 
capital is £5,000 in £1 shares, The whole of the shares 
are taken up, 3,500 being considered as fully paid. 
Upon 1,500 shares, 163. per share has been called, the 
calls paid amounting to £824 163. leaving £375 4s. 
unpaid. Registered office, 50, Holborn Viaduct. 


Priestman Brothers, Limited.—An agreement of 5th 
ult. refers to the purchase by the cumpany of the 
business of Priestman Brothers, of Hull, and of 73a, 
Queen Victoria Street, E.C. The purchase considera- 
tion is £150,000, payable £5,000 in cash or debentures 
of the shares and the residue in fully paid shares. The 

urchase includes the license from the Petroleum 
ngine Company for the exclusive right to manufac- 


— — — 


10th inst. by Sanderson, 
Street. 


t Syndicate, — 


— 
1889, 
ad has 
+ ences 
riment 
son in 
phono- 
ne, 
under. 
be laid 
ulding 
ng sub- 
ers for 
th the 
imore, 
D, and 
© foot 
Works 
| 
espect 
by the 
Supply 
to the 
ospital 
gineer 
11 pipe 
Zolton. — 
rranti. 
ut 40 
some 
| 
y Was 
ce of 
| | 
aume 
JC. 
anial 
The 
ssis- 
at of 
the 
@ 


— 
— — 


à e 


THE TELSGRAPHIC JOURNAL AND 
454 


ELECTRICAL REVIEW. . 


ture the Priestman oil engines” under the Priest- 
man’s, Hume’s and Eteve’s patents for the United 
Kingdom, India and the Colonies. 


Corinthian Electro-Medical Battery Company, 
Limited.—An agreement of 26th ult. provides for the 
mor gee from C. Longbottom Hindle, of 108, Stockwell 

, of the invention known as Ford’s Automatic 
Electro-Medical Battery, and the provisional protection 
granted for the same, together with any patents that 
may be obtained for France, the French Colonies, and 
the United States of America; also 23 of the said 
batteries in working order, and the copyright of the 
design and registered trade mark in relation thereto. 
The = consideration is 20,000 fully paid shares 
of EI each. Registered office, 1, Gate Street, Lincoln’s 
Inn Field’s. 

Dermatine Company, Limited.—An agreement of 
28th ult., filed on the let inst., provides for the purchase 
by this company of the assets and undertaking of the 
British and Colonial Dermatine Company, Limited. 
The purchase consideration is issue to the liquidators 


of the old company of 8,681 shares, in the new company 


credited with £4 7s.6d. as paid upon each, leaving a 
liability of 12s. 6d. per share, and the payment of the 
debts and liabilities of the old company, and the costs 
of winding up and of forming and registering the new 


: ffice, H Neate 
Hammond Electric Light and Power Supply Com- 


pany, Limited.—A meeting of this company took place 


on the 10th inst., when an account was given as to the 
manner in which the winding up has been conducted 
and the property of the company disposed of. The 
company was 20th January, 1882, with a 
capital of £250,000 in £5 shares, which was subse- 
2 increased to £330,000. The last annual return 
is made up to the Ist May, 1884, and this document 
sets forth that 56,133 shares were taken up, apon which 
£279,580 had been paid, £1,085 remaining due thereon. 
On the 17th June, 1885, it wus resolved to wind up, it 
having been proved that by reason of its liabilities the 


125 company could not continue its business. 


Midland Electric Light and Power Company, Limited. 


__ —An order of the Chancery Division of the High 


Court of Justice, dated 10th inst., directs that the re- 
gister of members of this company be rectified by 
removing the name of Arthur Chamberlain, of Birming- 
ham, as the holder of 2,074 ordinary shares of the 
company. 


LEGAL. 


. 


Company, Limited v. New Tele- 


was a motion as the 


ments, Bell’s t, and as to transmitting 
patent, the tiffs not pressing for 


Aston, Q.C., and Mr. Micklem rn for the plaintiffs ; Mr. 
Bousfield for the defendants. The Attorney-General said he 
wished it to be known that the plaintiffs did not desire to press 
hard.on persons who had purchased infringing instruments, and 
if such instruments were delivered up within a month, the com- 
pany would not proceed for damages against such purchasers. 


lighting, among other matters the installation and supply of elec- 
0 


trical engineers. e 
ey ar that they had supplied articles at 

the risk of the defendants by the way of advance, and sought an 
account on the footing that they were creditors. The defendants, 
on the other hand, maintained that they were co-adventurers on 
the terms of an arrangement agreed upon in 1882, and reduced to 
writing as heads of an ment. The trial took place at the end 
of last year. His Lordship this morning gave judgment. He 
held that the — had acted on the footing of a partnership 
heads of agreement of 1882, so far as they were 

and directed an account on that footing. ~ 


. dividend, have to be deducted, leaving a 
last six months of 17s. 6d. 


_ were put forward for re-election as direc 


CITY NOTES, REPORTS, MEETINGS, &e. 


The Indo-European Telegraph Company, Limited 


In the report for 1888 the directors express their deep regret 

the retirement from the chair, after an occupancy of 17 years, of 

Colonel James Holland, and express their sati 

tton 


The company’s revenue from all sources for 1888 amounted to 
£110,327 7s. 7d., as compared with £104,290 18s. 3d. for 1887, 
showing an increase of £6,036 9s. 4d. The expenses were: on 
commercial and general account, £28,609 12s. 9d.; on 
ance acconnt £23,783 118. 10d., including £84 17s. 8d. paid to 
the Russian Government; total £52,393 4s. 7d., as 
£48,620 15s. 3d., an increase of £3,772 93. 4d. Deducting the 
above e „taking credit for £2,694 158. 1d., brought over 
from 1887, and debiting income tax, there remains the sum of 
259,283 183. 7d. From this amount £10,000 has been to 
reserve, and that sum, together with £10,625, amount 
balance of £38,658 186. 7d. 
declaration of a dividend for the 
per share, making, with the interim 
dividend already paid, 6 per cent. for the year, and a bonus of 20s, 
per share, both free of income-tax, making in all 10 cent. for 
the year, carrying forward £6,783 183. 7d. to the t of 1889, 

It will be observed that the balance carried over is larger than 
usual. Provision has to be made, however, for extensive al 


The directors propose the 


absorbed. 
The falling off in the revenues derived from Indian 
the reduction of tariff, remarked upon in 1886 and 1887, con- 
tinned during 1888, but fortunately has again been made up by 


other traffic 


The following directors retire b rotation, and offer themselves 
for re-election : C 


: Mr. C. W. Earle, Zud Mr. J. Berenberg Gossler. 


Oriental Telephone Company, Limited. 


Tue ninth ordinary general meeting was held on T „ April 
16th, at the Cannon Street Hotel, William Addison, * 
. The notice conv the meeting was read. In 
the tion of the report (given in our issue of April 5th), 
The Chairman said he congratulated the shareholders upon the 


calling upon the shareholders. 

Mr. E. F. Powers thought the sum they intended to take for the 
reserve fund was too large, and thought it was impossible to 
aoe develop the business of the compan, 


e Chairman said when they took office it was on the under- 


standing that they would endeavour to carry on the business 
without making a call, and in order to do that they must have a 
reserve fund. With regard to the extension of the business, 
oa under consideration one or two fresh places which, in 
all likelihood, would open up fresh business. 
ivi of 3 per cent., free me-tax, was 
ae Grewing ‘Beq., and Thom Lloyd, Esq 
e names of Hy. „ Esq., an as » Esq., 
irectors ; the motion was 
carried unanimously. The retiring auditors were also re 


appointed. 
A vote of thanks to the chairman brought the proceedings to a 


The Direct United States Cable Company, Limited.— 
The directors have resolved upon the payment of an interim 
dividend of 3s. 6d. per share, free of income tax, being at the rate 
of 3} per cent. per annum for the quarter ending March 31st, 1889, 
payable on the 26th inst. | | 3 


TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the 
week ending April sth, 1889, after deducting the fifth of the gross receipts 

171, 

The Brazilian Submarine Telegraph Company, L'mited. The traffic receipts for 

the week ended April 5th, amounted to £3,407. 


satisfaction at the 


13, 18, 
and additions to the system which must be effected during the 
current year, and the recent interruption of both the company’s 
cables in the Straits of Kertch has also entailed * outlay, 
so that the whole of the additional amount carried over will be 

of the company. ith regard to the — sheet, the directors 
thought it better to recommend a smaller distribution than they 
might have done, in order to form a reserve fund, thereby pro- 

tecting the shareholders from the possibility of a call being made. 
| This reserve fund they intended investing in such substantial 
security as might be easily realisable if the money were to be re- 
| uired. This would enable them to extend the business without 
phone Company, Limit 
trial, the defendants submitting to have a perpetual injunction 
granted against them restraining them from infringing, as to 
instruments, uC 
| close. | 
Winfield and Co, v. Crompton and Co.—Before 
Mr. Justice North. This wasa most complicated action for an 

_ account relating to certain adventures connected with electri 

| plaintiffs are manufacturers of copper wire and other things, of 

| 

| 
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Glimpses of Feverland : or a Oruise in West African 

— hd P. CROUCH, B.A., Oxon. 
London : n Low, Marston, Searle and 
Rivington, Limited. . 


Mr. Crouch’s “Surf Bound Coast” was a welcome 
sddition to the literature of travel, for it ted a 
narrative of exploration under novel conditions. In 
«Glimpses of Feverland ” we have to a great extent the 
mme conditions reproduced. The characters of the 
book, or the most important of them, are engaged in a 
eble-laying expedition, varying their trying labours by 


making the acquaintance of the interesting natives of 


the West Coast of Africa, their habits and customs. 
Very little is known about cable-laying outside the 
two or three companies who are specially engaged upon 
the work ; very little, too, is known of the land of 
Kings Oko Jumbo and Ja Ja. Consequently Mr. 
Crouch has opened a new mine, both of information 
and amusement, to the general reader. Confining 
himself strictly to facts, either coming within his own 
observation or imparted to him by residents of character 
and of long standing, he has many things to tell which 
are of absorbing interest, and as entertaining as many 
a novel. Superstition, of course, holds its sway 
amongst the semi-savages of the West Coast, and many 
barbarous customs remain, notwithstanding the efforts 
of missionaries and the “ protectorates ” established by 
Earopeans. For instance, we read that in some parts 
of the Niger Delta two human beings are still sacrificed 
each new moon. Then, notwithstanding that it is the 
chief desire of a Bonny native to have a numerous 
offspring, twins, instead of being joyfully welcomed 


by 
the expectant father, are regarded as monstrosities, and 


at once put out of the way by being buried alive. 

The practical German and his love for technical 
training, of which we have heard so much here at home 
latterly, are en evidence on the West Coast, too. The 


Eoglish and several other missions try to instruct the 
native children in the doctrinal instead of the practical 
side of our religion; the time not so wasted is devoted 
to teaching reading, writing, and arithmetic, giving the 
natives thus educated an exaggerated notion of their 
capabilities, and unfitting them for any occupation save 


that of clerks, for whom there is hardly any demand. 
The Germans, on the other hand, gain the goodwill of 
the natives by teaching them useful handicrafts, such 
as carpentering, coopering, and so on, mingling with 
this instraction as much religion as the native mind is 
ome of grasping. This plan has been very success- 

Trustworthy workmen are turned out, who are in 


great demand in all the factories down the coast. 


The coast over which Mr. Crouch’s exploration ex- 
tended is actually the feverland ” his title states it to 
be ; yet life there seems to possess certain attractions for 
those who remain long enough to become thoroughly 
imbued with the spirit of the place, for we read of one 
gentleman, asked how he liked living at Bonny, burst- 
ing out in this enthusiastic strain :—* How do I 
like it? Why, I’ve been in Bonny 17 years, and I 


only wish I had the time to spend there all over 


again. That’s how I like it.” Yet, according to 
our author, this was a man reduced by years of 
sojourn in this deadly region to mere skin and bones, 
his eyes burning with feverish brightness above hollow 
cheeks, and his voice so weak and low as to be almost 
inaudible. One of the cable party, however, holds a 
far different opinion as to the advantages of the West 
as a residential quarter, for he calls it a “ miser- 
able region,” and bitterly remarks :—“It was never 
meant for man, or, at any rate, white man, to inhabit.” 
The author (who, by the way, figures in the book 
under the name of Bertram, the actual names of all the 
characters being dropped in favour of fictitious ones), 
had an entertaining conversation at St. Thomé with u 
ortuguese gentleman whose ideal way of enjoying 
himself when in London is to go to the nearest Under- 
ground station and ride all round the Inner Circle 
or four times without getting out. 


truck. 


We advise those of our readers who are curious to 
know how cable men spend their time when upon these 
— — trips, and who can appreciate really good 


escriptions of scenery, manners, and customs, to pro- 


cure Mr. Crouch’s very interesting book. 


Journal of the Institution of Electrical Engineers. No. 
Be 2 XVIII. London: E. & F. N. Spon, 125, 


The general contents of this No. are as follows :— 
“ Continuation of Discussion on Prof. Jamieson’s Paper 
on the Insulation Resistance of Electric Light - Installa- 
tions.“ Communications with reference to the same. 
“On Certain Phenomena connected with Imperfect 
Earth in Telegraph Circuite,” by A. E. Kenelley, 
Associate. Some Electric Lighting Central Stations 
in Europe, and their Lessons,” by Prof. G. Forbes. 
Abstracts.“ Classified List of Articles relating to 
Electricity and Magnetism appearing in some of the 
principal English and Foreign Technical Journals 


during February, 1889. 


Joseph Henry and the Magnetic Telegraph. An address 
delivered at Princeton College, June 16th, 1885, b 
Zz N. DICKERSON, LL.D. New York: C. Scribner's 

Sons. 


The correction of what are assumed to be historical 


facts is now become so common, that no apology is 
needed for the publication of pamphlets of the kind. 
Without disparaging the work of Faraday and others, 
the author brings forward evidence to show that the 
discovery of electro-magnetic induction and of the 
electro-magnetic telegraph was also made by Professor 
Henry. The argument. however, that if Henry had had 
all the advantages that Faraday had he would have been 
equally as great a discoverer, is hardly a logical one, and 
could be repeated ad nauseam. That Prof. Henry was 


a great philosopher, and one who ranks with the very | 


first of the century, can be readily admitted; the 
American nation has a just right to be proud of him, 
and Mr. Dickerson’s historical sketch of him will be 
read with great interest. | 


SPRAGUE ELECTRIC ROAD AT BROCETON : 


WE take pleasure in presenting to our readers in this 


issue of our paper two views taken of an electric rail- 
way recently installed in Brockton, Mass., by the 


Sprague Electric Railway and Motor Company of New 


York. This is the Brockton East Side Electric Street 


Railway, of which Mr. R. F. Small is president, and 


which operates four electric cars over four miles of 


The regular Spragu 
used, in which a small working conductor, made of 


silicon bronze, having a very high tensile strength, is 


the only wire carried over the street, and the greater 
portion of the current is carried upon a main conductor 
at the side, and connected to the working at intervals 
of about every 100 feet. 


This road has been in operation for three or four 


months, giving great satisfaction to the president and 


directors of the road, as it is said, and carrying a large 


number of passengers. 

One of our views represents the method of bracket 
support which is in use upon this road, also giving a 
very good idea of the Sprague method of separate main 
and working conductors, running to each other. The 
former reinforces the latter, whose size is independent 


of the number of cars run or the length of the line. 


The second view shows all four cars bunched at the 
end of the line. This was done in order to test the 


ability to operate all four cars at the farthest point dis- 


tant from the power station. The test was perfectly 
successful, and in spite of the long distance over which 
the power was transmitted, the cars moved promptly, 
and attained their usual speed without trouble. 


e system of overhead wiring is 


| 
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SrRAGUE ELEcTriIC Rartway—BracketT SUPPORT. 


SPRAGUE ELECTRIC RaILWAY AT BROCKTON—BUNCHING THE CARS. 
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§PRAGUE ELECTRIC ROADS AT READING 
. AND WILMINGTON. 


Ws here present views of two recent electric roads, 
taken from 1 in Pennsylvania, and the 
ware, | 


pleased with its operati 


other in De 


Srnacur Execrarc RaiLway, WILMINRTON. 


Srnaeun Exzcrarc Rariwar, Reaping, Pa. 


One of these represents 3ne of the cars upon the in diameter, which, according to the Sprague system of 


Wilmington Delaware City Railway. This railway, electric railways, is the only wire suspended over the 


which was installed by the Sprague Electric Railway middle of the track. 


and Motor Company, of New York, has been in opera- View No. 2 gives a representation of two electric 


” 
—— — — ¼— 


eight or nine months, and the president 
ors of this road have felt so very well 
— that they have ordered an 
ti num Cars. The railroad is two miles 
long, using the regular Sprague overhead 1 of 
wiring, with small working conductor ths of an inch 
| è | 
| 
| | 
| 
| | 
| 
| | 
| 
| 


recently been installed by the S e Electric Railway 
and Motor Company, and has been in operation only 
about two mon The road has been operating very 
successfully ever since its installation, and has been 


carrying a large number of passengers. 


(Concluded from page 432.) 
SzLLON said it must have been a to all to listen 
lucid Se 
ly interesting just 
when it La 
were really forward to a 
from central stations, and 
and other large towns 
way which would compare with towns in America and 
question he had raised about the back 
what was supposed to be the 
well known to electrical 
been advanced to explain the 
was a number of thermo- 
essor told them was the 
an arc light, and the atmo- 
up the 39 or 40 volts of the 
udiced in the 
ps, ps, 


Se eet lamp, and the other he considered as 
tened altru lamp. The egoistic one, if put on a cir- 
2 great care to select for 


Fe 


selves to varying conditions, and burn, though not so well, with 
an insufficient current ; and as the tendency of human nature was 
to take as little trouble as would produce a passable result, want 
of attention had often given the latter a bad name. It was a case 


line of reasoning ; but surely it should be remembered that arc 
ran either with a constant electromotive force 


somewhere between 45 and 50 volts at the terminals, and it was 
satisfaction to if the electromotive force fell to, say, 


Mr. does also thought Professor Thompson had been a little 
some of the clutch lamp makers; though it was some 


EFI 
48 
8 
En 
F 
i 
3 
8 
F 
ER 


| explained, not appear at first 
attended to. However well you — 
make your 2 after a time either the rod was abrai 
or dirt got in paired the steadiness of working. He had 
experimented with some 20 or 30 different forms of clutch, and 
: difficulty to get over. The motor 
driven lamp referred to last he had been much struck with, but 
of 


ed before the Arts on W | 
1565. Society of Arts on Wednesday evening, 6th 


retarded, the arc became a little longer before it began to 
but he didnot know whether it 


the most perfect thing in the shape of feed he had yet seen. 
ay. bas Lo hod had tn putting ep ant 
but a pu u and 
must say that he had found were termed 
y ps the best in some cases, simply because you were 
obliged, in foreign countries, or in exhibitions, or in cases of emer. 
gency, to employ the workmen you could 82 
were not always very skilled, and were often working under con- 
ditions in which dust and dirt were unavoidable; and in such 
cases the sewing machine type (American) of lamp, did its 
would not state that positively. He had chosen the Brush 
at the time of the coronation of the Czar. He used them 
with h Russians in the coldest of climates, and again in the 
hottest of summer weather, and, both conditions, they did 
their makers credit. 


under 
Mr. Monperx pointed out that lamp manufacturers had to keep 
before them the desirability of making one lamp which would 


with only slight modifications in 


an arc lamp. He was rather prou 

that having connected with the “ Brush ” 

having found that the “ Brush” lamp, given carbons and 

fair treatment, and 8 would burn at 

least as well, and taken all round, 

thought it as well.to leave it alone so far as general prin- 
were concerned. 


8 
F 
4 
8 


tically constant, and he did not quite follow Mr. Sellon 
said they robbed the others if worked on the same circuit, 


was that the Crompton lamps required much more skilled work- 
men to attend to them, but they burned very well if properly 
attended to. 

Prof. THompson, in reply, said he was not quite sure that he 
understood Mr. Sellon with to the egoistic and altruistic 
lamps, but he did not th what he took to be his meaning. 
He did not think you could divide lamps which had only one 


net from those which had both series and shunt 
you no uire two magne a retractile 
example, 4. was the Gülcher lamp, with a magnetic clu 
which a single magnet fed and struck, and could move up or down, 
according to the requirements of the arc. It was , and 
foams wan any ane magnet. On the other hand, he could 


magnets—a 
to strike the arc, and another one at regulate the feed 
with a shunt—which had nothing À À about it, — ‘ 


there were two magnets. Why one should be 
the other altruistic he did not know. One would undou 


adopt itself to the conditions of the arc, and the other would 


but it was the altruistic one in this case which did not i 
to the surrounding conditions, and the egoistic one which He 


must beg pardon of Mr. Sellon and Mr. Rogers for having dared | 
to co to the 


m the lamps of the com they represen 
work of mans, 4 sewing ine makers, but he would ask 


them whether the criticism was not in the main just; whether 
class of lamp, as a whole, had not that characteristic aboutit. It 
was quite possible to have a sewing machine well made, and quite 
possible to have a clock which was a cent piece of 
neering, not thrown together like the clocks which inundated 
market from abroad. But he would remark that not only was the 
voltaic arc itself discovered by an Englishman, Sir Hum 
Davy, but the first rack train lamp was invented by Staite in 
1847, and the first clutch by Slater and Watson in 1852; whilst, 
as for clutch wheel lamps, we must claim them all. They were 


all equally English from this point of view; and it ves 1 — 


rather characteristic of the people where they were used, 
the inventors, that the Americans seemed to have adopted the 
clutch and the Continentals the rack and train. It was not for 


him either to condemn or to approve without reserve any on 


— 
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cars on the East Reading and Black Bear Railway should like to ask one question about it. He believed some c 
. or nine lamps of the motor had been made, but after : 
each other upon a turnout. This road has * time there Pas a defect, which he thought he had noticed in aut 
, one; although it was excedingly steady. After tardation n W. 
got warm, and then there was a 1 retardation in 
motor. In watching the lamp, he — t the later feeds -an 
5 there seemed about a couple of dozen feeds in all—were a 
[SEE and he rather fancied it had the same defect, but this was certain) 
ARC LAMPS AND THEIR MECHANISM. 
By Pror. SILVANUS P. THOMPSON, D.Sc., M. I. E. E. 
Mr. P. 
to Prof. 
gt this ef 
a chance 
night ho | 
lighted ir 
on the. 
or every purpose. Many o ne mps so xescrinea 
back elec Prof. Thompeon, excellent as they were, were only suitable for use 
engineers under one set of conditions. He thought that a good arc lamp 
phenome: ought to be able to burn in series, in parallel, in multiple series, 
electric e with constant current, with constant electromotive force, and with , 
point of an alternating current or a continuous one. Manufacturers 
spheric te should be able to make one lamp which would do all these — | 
Thompsc with electric light a great deal, but he had never tried to invent 
matter, | 
makers’ 
broadly divisable into two kinds—the arc lamp, which was non- 
maguet or mechaniam, the effect of which was tha, as the 
order were exceedingly sensitive ; and, speaking broadly, they had | 
far greater steadiness than in the other class, in which the elec- 
of the arc, but the light work of feeding the mechanism. feat impro 
other class were non-retractile, speaking generally, were more 
| * ve an absolutely unwa 1. The —— 
assuming them to be workir th the ave electromotive force 
us 8 in consequence. e effect 
had been that Loue had unde- 
| servedly, because the egoistic lamp would either burn exceedingly 
well or not at all, and unless the electromotive force furnished by 
the dynamo was sufficient for all the lamps on the circuit, they 
would | out 1 but the altruistic ones would - them- 
of external neglect rather than one proper to the lamp itself. 
Prof. Thompeon’s course of cogne, Seemed to have led him to 
fa the Les of what an arc lamp 
should be; and no doubt al : 
or with constant current, and if 
of conditions or the other, what function the watt regulator 
| fulfil ? 
2 I e current up so as to bring 
the product of the electromotive force by the current to a given 
— 
| 
| | 
| 
| 
| 
| 
| 
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6d. scale, or at an alternative 
i unit was equiva- 
light. After seven 
to limit their dividend, and at the expiration 


being given for 


v 


they would be if they had larger plant and could supply a larger 
P 


he same electrician could 


annum, while the increase last 
ding quarter of last year, was 81 


8 P 
pany was the Hammond Electric Lighting Company, of whi 
founder and managing director. When it went into liq 


tion, he and others bought the Brighton branch for £2 Ae. 
valued it at 28,000 on issuing shares, as they considered that tie 
they 


had spent £4,000 on ments. It was calculated that if 

en ‘Sear would be able to meet 
demands upon them d first year and to increase : 

their plant in accordance with their Witness 


had been connected with one company which went into liquids. 
tion and lost £12,000 in a sub-company, but no supply company he 
had started had been unsuccessful. Had not what the 
cost of con 12 miles of overhead mains into 


8 


standard not be higher than now 
Mr. Anraus WRIGHT, an engineer of the company, with which 
he had since 1681, expressed his opinion that elec: 


dation of the clectris — the price proposed 

e n 

Cross-examined by Mr. WALLACE, witness said that under the 

new Board of Trade restrictions he considered insulation would be 


? 
; 


bourne, where the work had been out to the satisfaction 
the a. Since the middle of 1886 the transformer 
system had been in existence at Eastbourne, and the 
had achieved there led to its introduction at Brighton. As 
he could see, there was no reason why it should not work 
at Brighton as at Eastbourne. The more he saw of the 
the better he likedit. He should say that the cost of su 
underground for overhead mains would be (for a oe 


R 


g 
E 


+ 

85 


Cross- examined by Mr. Howzerr : There were a fair number of 
repairs at Eastbourne, owing to the fact that the cables there 
were put down at a time when little was known of electric light- 
ing. The cables put down under the alternating system had not 


uired repair. com always used lead ts in laying 


Re-examined: They had power at Kensington to supply 6,000 
lights, though at t they only supplied 500. 

Major-General Kenyon Stowe, 31, Brunswick Terrace, Hove, 
spoke of the success of an installation at his residence. 

Mr. Lunpy, manager of the Brighton Alhambra, said that 
had about 300 lights, supplied = Brighton Electric Ligh 
Company. The light was splendid, and the best he had ever 
seen at a of public entertainment. It would, in his opinion, 
be a public benefit if the company obtained the powers they 


were asking for. 
 Cross-examined by Mr. Boxazz : He could not say whether it 


| 
à 


was the intention of the directors of the Alhambra to obtain their 


light in future from London. If they did so, it would be si 
on account of the À of She 
Mr. Praxe, 16, Belgrave Street, Kemp Town, said that he had 


y the company w were in every respect 


Prof. G. F'orsss, having inspected some of the American instal- 
lations, gave it as h EE 
| imental stage. central station system was admirably 


universally adop In bis 
— the company would have no me — À in insulating 2,000 
olt currents, nor would there be any culty so far as con- 


said that their installation had worked well, and was liked by the 
customers. The cust he had calculated at 13d. per light. 
bo was les — Brighton — 
he co ere was scope in 
— to the excellence of the 
e 


. mansion boarding 
houses, also excellence of the company’s installe 


— — 


to bind themselves to a standard price | 
as in all new gas companies. Their only 
commercial spirit, knowing that in satis- 
of the town they were best consulting their 
Com: since ite t 5 
m which had boon going tor’ four Jours 
over a Concern w or four years 
1881. spoke D00 of 
and all — 2 ec hac nc! 
u own circumstances demande had a distinct plan for a new 
Kl station but the site had not been purchased and he declined to 
mention the one they had in view. Witness further expressed 
righton. At bourne the had suc- his io to have a clause inserted revoking the 
ounded the Hastings company, which was a given by the Order unless the whole of the capital was allocated 
and also the house-to-house company which and 256,000 subscribed during two years. They were, moreover, 
ust laid down a station at Kensington, which had prepared to alter the price clauses, so that seven years hence thei 
Tic ligkting in Brighton and HC na“ passed into a practice 
ment in their system. Over 20 commercial de considered that ton with 
ae The station of ti 
On November 6th they receivec | 
enclosing a report from Colonel 
his IR the same 
attention to the serious responsibilit — LTT | 
in supplying electricity under the am described in ground would not gen e ty. 
Mr. WIr ian Lownis, engineer of the Kensington Company, 
stated that he understood he was to be constructing engineer to 
the me company, should they get the powers asked for. 
therefore did damage to the telephone company's He had had of the constructing of the new works at East- 
‘wire! nduction. Thereupon the directors communicated with 
the 
event of the powers they asked for being 
be no danger to the mblio in placing 
— average about £800 a mile. No difficulty had been rienced in 
| finding places to put their maine tn the of Mnatings nt 
Eastbourne. It was advisable to have the station as near the 
centre of the area to be supplied as possible. 
In answer to Mr. WaALLACE, witness said that the cost of pro- 
and 6d. per unit, so that clubs, hotels, anc ze ducing electricity at Brompton was 34d. to 4d. per unit, the 
consumers generally would get their electricity at something like system employed being the same as at Brighton. He would not 
7d. per unit. Where the light was required over three hours a require to go to a greater depth than 6 inches under the pave- 
night re be ment to lay the mains. 
charge of 8d. per 
years they proposed 
of that time, under the , the price wo ‘by arbitra- ä 
tion, based a 10 per cent. 
the increase of that dividend on every reductio 
system now in use by the company was the al 
rallel transformer, which had worked well in Eastbourne and 
ectly safe. e Brighton Company so far » tho 
their standing c 2 had been enormous as com with what 
8 as as the — n. No | 
ese vantages they were the only electric su com 
in the United Kingdom which had regularly paid a Lena ve | 
the commencement and put aside an adequate reserve for depre- 
ciation of plant. Before the company was formed an immense 
am unt of money was spent in experiments which did not eppear 
on the Das Admitting that their not 
| 1233 he attributed any defect to their works so cramped. 
he demand in Brighton was, however, ing to the extent 
of 41 per 
compared with the 
per cent. 
In cross-examination by Mr. BoxaL, witness said that no pro- 
| vision had been made in the Order for the appropriation of any dapted for house-to-house lighting. Lhe alternating CUETEE : 
| 2 sum by way of capital, nor was there provision for any 
| posit. They would, however, be pleaséd to insert clauses to 
| that effect, and also a clause for revocation in case the capital was 
not subscribed in a given time. Up to January last the nominal inuity of lighting was concerned 
capital was £25,000, but only £12,500 had been actually issued, Mr. Gzrorcs HECKBUEN, m of the Bedford Hotel, Brighton, 
| 1887 15 miles of mains were open and they added over five miles 
| during 1888. Although they gave notice of application for the 
Order in June last, they had continued to increase their overhead 
| mains, not being certain that their application would be granted. 
com- 
| he | 
| ida- 
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OF PUBLISHED SPECIFICATIONS, 1888. 


The claims are 10 in number. 

23184. Improved for obtaining a continupus 
current machines.” S. Zlam DE FEuRANTI. 
Dated machine for 


Sd. When a dynamo-electrical 

an alternating current is worked with a commutatiny 
Ir continuous current obtained, 

0 

uses a self-induction coil with single cirenit 

parallel across the mains, or he uses a condenser with 

curren 0 no or su 

electrical motors, but also for charging batteries and for uses, 

wherever a uniform continuous current is required. f 


E 
à 


casing by which the fuse wire is surrounded to fit to the wire at 
the wire „ 
length, so that the conducting particles of the wire may be 
dispersed. Or discs of asbestos, or like insulating material, may 

pass or a t 

2315. S. Z. px Fan- 
RANTI. February 15. 8d. The inventor forms each con- 
ductor as a flexible cable com of a number of thinly insulated 
wires of com vely diameter with insulating material 
whole assemblage of wires, or he makes each 


2316. Improvements in machines and 
in connection therewith.” 8. Z. pz FERRANTI. 

February 15. 2s. The improvements have mainly for 
dynamo-electrical machines to be so con- 


b fusible t— sul t. 
He does thi by holding the bobbins 


15,837 of 1886, and in which 
or and also of the magnets is fixed. 
The claims are 6 in number. | 
3550. “An electrical battery.” N. G. Tompson. Dated 
March 8. 6d. Claims :—1. carbon in combination 
with a metal as a negative tin a cell, the metal being 
electro positive to carbon subject to the action of chlorine as 
specially described, so that a of that metal is contin 
being formed, for the set forth and in the manner 
2. The use of a distributed cond throughout the crushed 
carbon, for the purposes and as substantially described. 
3618. “ Im ts in fire alarm . 
Saunpers and A.C. Brown. Dated March 8. The improve- 


ments are designed to fulfil the following conditions found neces- 
such apparatus | 


sary in the actual working of :—]1. To ‘an 
effective call, irveapective of the callers actions with ths 
8 2. To keep the line under continual test 
for contacts, &c., but to make a distinction between 

from such causes and real calls from the call-point. 3. 

replies to be sent in answer to the calls, and conventional signals 
to be sent by the firemen both from and to the posts, without re- 
quiring any batteries in the posts. The claims are 6 in number. 
4425. Improvements in dynamo-electric machines or motors.” 


7 
2 


being so pro 
heated at every part to a uniform temperature, which is lower. 


than the t of wood, like combustible 
igniting poin Ww paper or 


trically 
, and the 
wi 


5528. An improvement in plates for voltaic batteries.” E. H. 
E. J. Parzrson and C. F. Coorzr. Dated April13. 4d. Claim:— 
The construction of plates for voltaic batteries employed | 
lytic or other purposes, by 2 metal into fine wires, weaving 

em into , and supporting sheets of this gauze in . 
frames with a conductor cast, soldered or otherwise metallically 
connected to the gauze, substantially as described. | 


6270. “ 


coatings of 


forelectro- 


— 
5912. “ Improvements in systems of ding electric con- of which has a radial stem projecting from it at the back. ext 
e 1883, 1 
4 2420. “ An ved method and for 2 
tember, being date of application in the United States.“ — the 
8913. ee in devices for establishing electrical Dated February 17. 8d. The inventors combine two dynamo. the 
contact in railways.” C. J. Van Dzrozis. Dated April 6. electric machines, coupling the armatures together, one of the PT 
1883, 7th September, 1888, being date of application in the regulating motor. armature and the field magnets of the ser 
United States. motor dynamo are placed in series in the main current from the 
1 
magnets, just sufficient to start the armatures and to keep Bo 
outside circuit of the generator. The claims are 3 in number, — 
2654. Improvements in the regulation and control of dynamo. 
electric . — and in apparatus therefor.” J. A. Kanon. 
Dated February 22. 8d. Ralntes 7 to the improved dynam: 
electric 0 ral 
1926. ‘ A mechanical chair or seat for the delivery of a current ca 
H. C. Braun and A. at 
F. Lrorn. à“ À 8d. Consists of a chair or seat fo 
having metal arms, or knobs, which are employed as ce 
either * magnetic — 8 
a or a con 
the space under the seat of, or at the of, the said seat or 
chair. The claims are 6 in number. 
2818. Improvements in dynamo-electrical machines.” S. Z. 
ps Fseranti. Dated February 15. 11d. The inventor forms | 
the armature with conducting coils radiating from its circumfe- 
rence, and uses fixed ets on either side of it, as in machines 
described in the specications of former patents granted to him, 
netic field the fixed magnets he forms of iron, so that but 
little force may be expended for — , and a suitable field 
ternately in different direc- 
tions. Those portions of the armature which do not pass 
between the TE 9 but which extend either outwards or 
inwards beyond or other non-magnetic 
uit is not continuous through 
out the conductor in the of the flow of current through rch 33. 
| s0 e continuous o : 
: ; a sheet or sheets of metal of the required sectional area, wound 
—— — of the circle of armatare ctils. the tem eus Ge nl, 
which covers the entire length of the core or limb of the magnet. 
The claims are 2 in number. 
5082. Electrici R. P. Szuton and R. C. Jacxson. 
| 
or 3 by ac ue gas or gases 1 
from the electrolysis of liquid by the current or part of the current 
to be metered, resulting gas or 
gases, or permitting the escape thereof. e pressure of the gas 
or gases is ytilised to give motion to an indicator and register or 
recorder, which may be effected by any suitable device, such, far 
example, as by a piston or float, or by closing electric circuits to 
actuate electro-magnetic devices. e claims are 5 in number. 
5259. “ Improvements in electrically heating rooms, buildings, 
and the like.” J. V. Carzx. Dated A ril 9. Sd. Claims: 
2814. Improvements in electrical safety fuses.“ S. ZIANI DE 1. Electrically heating rooms, buil * the like, by means 
of thin widely- spread electrical condu bodies, such as adherent 
coatings of carbons r conducting surfaces and | 
| e ic current bei w 
uniformi the and surface of the coat- 
materials, Whether the coating 18 Or 18 NOt provided with & prove 
ing covering, su 
rooms, bu 
bustible mate: 
electrical conducting material, through which the electric Cu 
vont the resistance and of The 
— — 33 th being so proportioned to the current that such coating is 
other with thin insulating material between them, and where each te 2 temperature below the igniting point of the combustitle 
electrical main is formed with a return tubular conductor, as de material on which it is placed, substantialiy as described. 
scribed specification of a patent granted to him, No. 15,251, 
1 in addition to forming each conductor of a 
tube draws one over the other with thick insulating 
material between the two, now forms each tubular conductor of | 
| two or more tubes similarly drawn one over the other, but with 
| comparatively thin insulation between them. The claims are 5 in 
| num 0 
| 
| EE Improvements in clips for a or fixing Insuls- 
tors to telegraph poles.” H.C. 8 April 27. 8d. In Ù 
| * rily constructed one end of each clip of the pair of clips is 
| currents of very high tension may be produced by provided with a boss in a hole in which the lower end of the stalk 
| ‘them. The armature coils or bobbins the inventor insulates and carrying the insulator or the bolt carrying or holding the shackle 
steape is inserted and fixed. In constructing clip 
| the invention the inventor makes it, as usual, in two halves. 
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„ in automatic electric contact appa- 
C. F . Dated November 21. Sd. Claims :— 
electrical contact 


18416. “ Improvements in apparatus for 


measuring currents 
33 M. J. R. Jacquemizn. Dated December 17. 18. 8d. 


of 
Relates 
specification, 0. 8 ? consists in modifications 
improvements on such meters. The claims are 21 in number.; 
 CORRESPONDENCE. 


bee Electric Lighting Central Stations in Europe and 


their Lessons. 


— | read in Nos. 589 and 590 of your esteemed 
re 
before the Institution of Electrical Engineers, 
we beg you to allow us — opportunity of amending 
some of his statements, feeling that we are called upon 
to do so, if alone for the reason that, perhaps owing to 
their pL he wrongly 
details of our system w at u We 
warded to him. — 
In that part of the lecture where he describes our 


transformers we find the following sentence: —“ These 


(the flat ring-shaped discs of iron) are firmly clamped 


together by iron clamps, which form the support of the 


instrament.” (Page 315.) We amend this description, 
in as far as the clamps which hold the induction coils 
een the upper and lower iron plates are not of 


won, but of well varnished wood, for the purpose of 


lessening the chances of short-circui place 
When speaking of the automatic r by our 
Mr. Bléthy, Prof. Forbes says :—“ The exciting current 
passes through a solenoid actuating an iron rod which, 
40.“ (Page 315.) By “ exciting current” here is meant, 
not the current which goes to excite the magnets of the 
dynamos, but a current derived from the main leads, 


_ and then transformed for actuating the automatic regu- 


lator and a voltmeter. The current for the magnetisa- 
tion of the exciting d os passes through the re- 


ynam 
distances, of which the number in circuit is varied by 


the action of the solenoid. 
In the paragraph on transformers Prof. Forbes says: 


I have elsewhere described the Westinghouse con- 


verter, which I have tested and found to be very 
efficient, even though the largest one he is in the habit 
of supplying is only for 40 lights. 
“Only the larger size of Zipernowsky converter is so 
efficient. Three sizes are made, varying in efficiency 
m 95 down to 88 per cent., though the latter is a 
Converter suitable for 25 lamps.” The actual figures 


uction of Prof. Forbes's. interesting 


for the efficiency of the Westinghouse transformers are 
not mentioned, being only described as being “ very 
efficient.” Moreover, the figures given as the efficiencies | 
of our transformers are not what have been found from 
tests made by ourselves and others. The three sizes, 
the larger of which we find to be the most suitable for 
lighting purposes, have efficiencies varying from 95 5 
down to 92°5 per cent. ; not as stated by Prof. Forbes 
from 95 down to 88 per cent. 
nises 0 y paten ng dynamo 
Messrs. Elwell- Parker & Co. our oldest form wi 
wooden cores in the armature coils, we do not share his 
views about the advantages offered by an internall 
revolving armature. Firstly, we do not see why a fiel 
magnet wheel may not be so easily and well balanced 
as an armature. He himself allows that our field mag- 
nets are very well balanced. Secondly, we must dispute 
the assertion that the armature coils of the Westing- 
house machine can better withstand strains 
than those of our machines. Each coil of the Westing- . 
house armature is simply laid on to the bare dram, 
covered with sheets of mica, and held in position by 
bands of wire passing round the armature. On the 
other hand the magnet coils of our machines are wound 
on zinc bobbins, slid on to the magnet limbs, and held 
in position by strong bobbin holders of bronze, Which 
are again secured by bolts passing through the magnet 
poles. This arrangement is at least firm and to the 
purpose. It cannot be denied that coils wnich are for 
the purpose of — currents of high tension can 
be insulated and mounted with more ease when intended 
to remain fixed than if meant for rotation. There is 
still another advantage in this feature of our machines, 
and that is, that each armature coil may be separately 
taken out and replaced independently of the others, 
which, with the Westinghouse machine, is not possible. 
Repairs can, for these reasons, be made comfortably and 
quickly, the necessary reserve being wieldy and cheap, 
viz., one or two spare armature coils, against, as neces- 
for the Westinghouse, a complete armature. 
‘It is therefore inot considerations of strength which 
deter us from running our machines at high but 
the low number of alternations chosen by us (5,000 per 
min.), and not that, as assumed by Prof. Forbes, we 
etermine the number of alternations from the number 
of revolutions. Although for this reason we are in a 
position to run our machines in parallel, this is not a sub- 
ordinate result, but just what was aimed at. The argu- 


ment brought forward by Prof. Forbes against 


running 
the alternating machines in parallel does not convince 
us, for the cutting out of each or any district is just as 
much able to be effected with the machines in parallel 
as when running independently, seeing that the leads 
for each district can be branched off in the central 
station. An example of this was seen by Prof. Forbes 
in Rome, where six feeders are fed from dynamos run- 
ning in parallel. The same holds good concerning the 
increase in the resistance of leads alternating 


currents; besides that, this increase is quite unim- 


portant in our installations, because of the ‘slow alter- 
nations and small section of the conductors. The 
employment of alternating dynamos in parallel does 
not therefore necessarily imply the use of one main 
lead. If other makers of alternating current machinery 
do not run their machines in el, their reason for 
not doing so is not because they hold it to be unsuit- 
able, but lies elsewhere. 

The introduction of alarge amount of self-induction 
does not absolutely necessitate a diminution of the 
pees efficiency, as the increase of self-induction may 

attained not alone by an increase of dimensions, but 
also by a change in the principles of construction. In 
order to maintain the pressure in such machines con-. 
stant, it is certainly necessary to vary the exciti 
current within wider limits, than for machines wi 
less self-induction. For the present we are of opinion 


that the difficulties remain the same, it matters not ift 


the self-induction be great or small; that ours is the 
best solution amongst the methods of regulation known 
to him, Prof. Forbes has stated. | 


19, 1889.) TP 
Ad preferably by forging one end of the half cli so as to 
form a horizontal arm, the outer end of which being turned up at 
right angles form, forms the stalk to the top of which the insulator 
2 Two of the said half clips which are identical in form 
gad sise are connected together by screw bolts and nuts so that 
| the of insulators are symmetrically situated 
ga each side of the of the clip. e 
grip, and are thereby fixed to the telegraph pole by means of 
or other 
closed receptacle with one or more resilient walls 
oe of rise or fall of temperature on 
a suitable or in said receptacle, substantially as and 
for the — . — 2. The combination with said re- 
one of the walls thereof, 
dally as described and illustrated with reference to the drawings. 
18245. ‘ Improvements in electric lamps or hting 
ratus.” C. Comar. Dated December 14. 8d. ‘the su ject of 
this invention is an electric arc lamp which can be operated either 
by alternating currents or by a continuous current. The claims 
. are 8 in number. | 
| 
| 
| 
| 
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As far as the cost of the transformers is concerned, a 
low number of alternatigns causes an increase, which, 
however, is unimportant, notwithstanding that the 

transformers make up a considerable item in the total 
coat of an installation. In one word, the disadvantages 
of using allow number of alternations are so few and 
unimportant that they are quite outweighed by the 
advantages. 
In conclusion, we must reas. our & that 
Prof. Forbes several times coupled the names of Messrs. 
Gaulard and Gibbs with converters put 1 
_ We would point back to a lecture given by Forbes 
on the 19th February, 1886, nearly a year after our first 
demonstration of the parallel system in the National 
Exhibition at Buda In this lecture he represented 
the Gaulard and Gibbs system of series connection as 
being the only right one, while at the same time he 


the ‘parallel system to be impracticable. It was 


not until much later, and after we had carried out 
_ several installations, that Messrs. Gaulard and Gibbs 
first saw that it would be impossible to keep the 
. secondary tension of transformers in series constant. If 
tho series system be named the Gaulard and Gibbs system, 
: because they were the first to carry it out on a large 
scale, it would be at least just that the parallel 
de named after those who have not only carried it out 


fror the first time, but have. proved its usefulness by 


many examples. We ask you kindly to publish this 
letter in the next issue of your valuable journal, and are 
3 Per ZIPEBNOWEKY. 


0 + os 


* 


" 9 a copy of which is enclosed herewith. 
Or 


own opinion as to the value of such figures as 


Wilfcid I. Spence. 
Winterfeld, Higher Broughton. | 
April 15th, 1889. 

Sir,—Mr. Manville, in your issue of. the 12th inst., says he can- 

Well, so much the worse for the facta, or for Mr. Manville, 
which? Certainly no tramway of any size, either in Europe or in 
America, is worked at so low a potential. On the other hand, 
several have been in successful operation for many years at from 


8 
8 
8 


and others are now benefits 
from its early failures. But Mr. ville is 8. 
not labouring under the that the double bare 
_ conductors are used as positive and negative leads, with the 
pressure between them. Such is not the case, the earth 
used as a 
su 
The Se Syndicate now admits, for the first 
that a very high is intended to be employed, no less 
2,000 volts, and that the fanciful efficiency represented by 
cot 6 H.P. out of ‘405 H. P. on a five mile pope o 


‘ 


i 
| 
15 


if 


quired by shunt wound and comparatively low 
as compared with the number required by hig 
d machines. : 


Again, it is obvious that an armature cannot be burned out À 
with a constant current of normal strength, but other s 


A return of worn out or broken spring jacks, arrows, armature 7 
tepairs—both motor and generator—and new commutators, &c. <3 
interesting, in, say, a couple Œ 

Witrrip L. Srzncs. 

April 15th, 1889. ee | — 


J. P. CHRYsTAL, Glasgow.—A reply to your letter : 1 
or à per post but returned marked “ insufficient : 


ICE 


station, from a similar 
The relative resistances to be overcome, expressed as . 
the line, are, for the series and parallel methods respectiy 
as 2: 1, or 4 to 1. pe 
or generating machinery would 
no less than 1 3 — + qu ven if it did, w 
unlikely, a 400 F. u capable being . APE 8 
two, bringing with it decreased loss in conductors, and in 
erer At the same time, it a 
acknowledged that the series plan admits of one stati 
a whole they converge to tha 
cen of à town. But it does admit of working on a p 
series arrangement, for, adopting Mr. Manville’s idea of a ley 
| À | 400 x 12 x 76 
declared system, this would mean a current f 12500 = 188 
ampères (nearly), traversing a distance of 10 x 12 = 130 mal 
presen figures. This, of is not to be though 
2 keep the down to 2,000 velts, the different ” 
are to be-worked in- parallel, or, to put it - — 
parallel method a diere 
name, the only variation being the ordinary parallel ‘system: 
— at, say, 400 volta, while the new arrangement takes 2,099 : 
‘Mr. Manville next cavils with me for neglecting the rem: 
earth resistance; a very slight r with any parallel 
— plant would have convinced him of the error of such A 
I be will turn to p. 206, Vol. 91, of the minutes of: Proceed x: 
‘of the Inst. O. E., he will see it stated that the conductor. re 
April ance of the Bessbrook and Newry. Tramway is 0-221 ohm per miles? 
| and that the total circuit resistance, À. * 
3 &c., is only 0°250 ohm per mile. Further, it will be seen ‘the 
F a earth was not then used as a return, owing to the rails being inen: 
| : 2 ä : lated by the sleepers, whereas had the line been well earthed the | 
DEL Northfleet Series Tramway. have been lower still. 
| I claim, then, the inclusion of the earth resistance not on 
As Mr. Manville has fit to send you his reply to 22 not affect 2 
etter : insert | e 0 : 
my | —.— — — lun Cat, 38 per cont. of the total energy delivered to the om 
to LIS K. B. out of O18 ta 90 por buf — 
course F. OW 0 cen 
write to ELECTRICAL as it 2 22 per cent. 
entirely to electrical engineers, who co orm. the Lastly, with regard to danger , &e. 2 
those given in connection with the } eet es thas without any rk to the men; is 
Tramway. equally possible on a 3,000 volt circuit, and, in fact, Mr. Manville : 
seems aghast at the mere suggestion. 1 
— “ thought of the difference in maintenanes 
of el machinery between series and parallel * 2 à 
knows from experience how much easier it is to main a col : 
stant potential than a constant current on a circuit of varying : 
resistance; he is also aware of the small number of 1 
: be, ne Drusne TJ: we cote De L 
sudder jerk, and then what occurs ? he full electromotive force : 
git 
dertain trar : ; Blacknoc of a or ts ; an VOUF, moss 
— ret likely successful, to force Result— 
work for the 
| ‘ The infallible result pus the low resistance armature : 
of a motor suddenly across with a difference of poten- 
ial of 400 volts between them ” 
very enthusiastic over fireworks I have never it, nor have 1 : 
ever seen anyone else do the same, for such is not “in the power | 
of any careless driver to do.“ The switch is always eo arranged ‘; 
that the potential across the armature terminals can only be | 
As Mr. Manville seems to have information as to the number of © 
armatures burned 2 Richmond, Va., * he will publish ~ 
the same. Many others besides myself would be glad to know , 
R l : | must please give it as a tage, for 30 or 40 cars are 4 
Tam next taxed with unfairness myself in not placing the Tun ag there to his two at Northilest. ae 
generating stations of both systems at the centre of the line. 
I did not calculate on the series plant Damen be preset because 
. credited it with being a truly series system, and the advocates 
dry a particular positi — 
| e resistance ef ve to overcome, in any case, is that due on iN a 
Now, by ha à veritable central station, on the parallel 2 
| ' system, the loss by resistance is just one quarter of the amount F 
Po wasted if the generating plant is at one end of the line, con- 
| | * 
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